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Fi of this W pub- 
liſhed in Italian in 1765. Monſieur 2 


* 


Darcet, a celebrated Phyſician at Pa ..* #% 


+. 
Wb. 
I 


* 


thought it of ſo much importance, that hes 

ttanſlated it into French a ſhort time after. i 
Accidental circumſtances delayed the publi- ; 
cation of this Tranſlation. | The Authour 
came to Paris in 1776, and gave M. Darcet 
ſeveral ſheets of corrections and additions, 5 i 
which were likewiſe tranſlated, and added to 


oy 4 < 


the reſt. On the following year a pamphlet . : 
appeared at Paris on the volatile alkali” {a 95 3 

ich the nature of the venom of the vi- © 
per, and the uſe of the volatile alkali againſt ; 3 g 


the bite of this animal, were treated f. 
Many things were advanced i in this pamphlet, „ 
entirely contrac ictory to what our authour hñAd/ 
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Vritten more than ten years before in Italy. 
He fancied he had been deceived, and fat 
about making freſh experiments on the ſame 
ſubje&, determined to correct the tranſlation 
I have ſpoken of, before it was hk to the 
publick. 
+. To this new examination, we owe the e- * 
cond third and fourth parts of this work, 
throughout the whole of which the moſt de- 
licate experiments are conſpicuous. We 
may ſay in the ſtricteſt ſenſe, that theſe 
parts are entirely new, as well on account of 
the ſubjects of which they treat, as of the 
diſcoveries they contain. 
Before Francois Redi, no one knew in 
what the venom of the viper conſiſted. This 
celebrated naturaliſt employed the greateſt 
part of his reſearches in confuting the er- 
rours that prevailed in his time. His work 
on the venom of the viper is almoſt entirely 
calculated to demonſtrate, that the opinions 
held of this venom were in general falſe: a 
humiliating reflection to man, who is inca- 
pable of attaining the truth, in any other 
way than by paſſing through errour. | 
We owe to Redi, what has acquired him 
the greateſt reputation, the firſt diſcovery of 
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the ate FO 8 Ape of the viper PE 


venomous, The experiments he has em- : 


ployed to demonſtrate this diſcoyery, ate in 


not appeared deciſive to M. Charas, a F 4 n 


general very well made, although they have 


chemiſt d | 
The latter, after having made a great n mas 


n experiments on the bite of the viper, 
thought it concluſive that the venom of this 


animal conſiſts in its rage; or rather, that 
the ſaliva of the viper, exalted by rage, when 
the creature is furious and bites, e 
venomous and mortal. L 

Although this opinion z eee it j £2 1 
ever carries with it marks of probability; 


ſince it is certain that a viper is more dan- 


gerous and deſtructiye in proportion as it is 
more irritated, as will be ſeen in the courſe 
of this work. This is what engaged our 


authour to examine the hypothefis of faliva 


exalted by rage, by deciſive experiments, and 
the reader may aſſure himſelf, by peruſing 


the firſt part of this work, that he a been 
not a little ſucceſsful in this enquiry, __ 
It is certain that Frangois Redi was miſ⸗ 


taken as to the part where the receptacle of 


the venom is ſeated, and as to the rout the 
8 13 venom 


* 


——— — . _- 
LY . 
. Lo OO En 21 * 9 
me K ” „ 
* 7 "FIVE 8 
- " * „ 

&'Y 1 x es 51 
3% = Z n ' 
> 4 . \ 


*_.” 5 ww LAs 


venom takes, when the viper in biting com- 
. municates it to animals. He was of opinion | 
that” this humour is ſituated” in the mem- 


* 


brane that covers the canine teeth, and that 


it glides exteriourly along the tooth, and at 


the ſame time inſinuates itſelf into the ani 


mals that receive the bite. We ſee this er- 


rour repeated half a century afterwards in 
James's Dictionary, the author of which be- 
fides adopts all the errours of Mead on the 


faline-nature of the venom. If it was not 


therefore abſolutely neceſſary, it was certainly 


uſeful, to examine this matter afreſh, and to 
make it as clear as poſſible. 


All the other reſearches our authour has 
ris; properly belong to him, and we may 
fay with reaſon, that he has begun where 
others have ended; or, with greater juſtice, 
that the whole or his work is new, an N 7 


8 


It appears to wes that one of the greateſt 
merits of this work conſiſts, not ſo much in 


the rare and numberleſs diſcoveries it con- 
tains, as in the luminous method with which 


the very important enquiries that are intro- 


duced i in it are treated. If we are aſtoniſhed 


at the immenſe number. of errours that are 


” 5 . 2 | Fla | every 


bas on . e we nber at his £ me 
time help admiring the tracks, hitherto un 


known to obſervers, that our authour has 


| beaten, i in examining the ſubject of poĩſons. 1 
But that which deſerves the greateſt conſi- 
deration, is the very delicate e be hag 8 
enquiries; and the ty with which he bas 
conceived the experiments, that could not 
avoid leading him to truth. It is to be wiſh-. 
ed that he may ſerve in future as a model to 
thoſe philoſophers who. enquire into facts, 
without prepoſſeſſion or prejudice. How] 
many diſputes and opinions will then be ter- 
minated! How many truths will be diſco- 
vered! How. many errours exploded ! And 
how will the number of books be reduced! 
The art of. mnterrogating nature by the means if. Fo 
experiment is very delicate. It is in vain that 
Jou combine fact, if theſe facts have no affinity © -J 
with each other ; if they preſent themſelves un- . #1 
der an equivocal form ; if when they. are from 1 2 
duced by different cauſes, you are incapable WE. 
aſſigning and ſeparating with à certain preci- 
on, „be particular effetts that have TOR, 
from each of theſe caufeg®. Ne Fs 
5 Now s on the Reſiſtance of Fluids, i in 18 Tab 


- lipinary Diſcourſes of Meſſrs. +. D'Alembert, * and 
Lene 3 
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To ug of what our authour has done in 
this work, and of what in juſtice belongs ta 
him, the reader ought in the firſt place to ex- 
amine all the publications of Redi and Mead 
on the fame ſubject. I exhort him to do fo, 
and this is the greateſt eulogium I can pay 
to the preſent work. Compariſon, a touch- 
ſtone that can never deceive us, is all that I 
demand, or rather, what juſtice and "\mpar- 
ty require, 
"Let this work be compared with thoſe on 
the ſame ſubject that have immortalized Redi 
and Mead, There will be no difficulty in 
judging how much it ſurpaſſes theirs, whe- 


ther we conſider the number of diſcoveries, 


or the variety and multiplicity of experi- 
ments: indeed it will ſoon be ſeen, that there 
is no room for a compariſon betwixt them. 

iP regard the having found the venom 
of the viper to be a gummy ſubſtance, as' 
a real diſcoyery, The exiſtence of an ani- 
mal gum is both important and new. 
All that we meet with on the blood, and 
on the nerves, as they relate to the venom of 
the viper, is entirely new and original, T his 
may be called a giant's ſtride, that clears a new 
road to freſh diſcoveries, 20 


But 


But e is 8557 l 0 merit WY the oo 75 
* work. The treatiſe on the American 
poiſon called Ticunas, and on ſome other ve- 
getable poiſons; the tracts on the Chetry- 
laurel; and the experiments on ſome other 
vegetable ſubſtances, are a new field of en- 
quiry, in which the diſcoveries and induſttyj 
of our authour are very conſpicuous. Howes 
ver, when in conſequence of ſo many rich 
diſcoveries we think that nothing is any lon- 
ger hid from us, and that we have at length 
penetrated into the moſt ſecret receſſes of 
nature, we meet with labyrinths, out of 
which it does not ſeem permitted us to ex- 
tricate ourſelves. Such are the new and im- 
portant conſequences of the obſervations on 
the poifon of the Cherry-laurel ; a ſubject ſtill 
obſcure, but intereſting, which will give-o&> 
cafion to the reſearches of future obſervers; | 
The excellent experiments our author has 
made, relatively to the action of | poiſons on 
the nerves, have occaſioned him to enrich 
this work with ſeveral very important enquiries _ 
into the ſtructure of the nerves themſelves; _ 
an obſcure matter, in which nothing was 
known, and in which it ſcarcely ſeemed al- 


* * 
* 


lowed to man to make any advances. a 


a 4 * . the 
} o 1 is * c 4 8 
1 w | * 
1 » % x Fo 
a > * At 
* 7 5 


= clear, eaſy, and ſimple. I cannot conceive how. 
= this double order of bands, how this ſpiral, © | 
1 exteriour, and apparent ſtructure, in the nerves, 
can have eſcaped the fight of all our anato- 
miſts; and I regard the certain knowledge 
"we now have of the firſt elements of the 
3 nerves, as one of the fineſt and moſt ſtriking 
5 diſcoveries that has ever been made in animal 
| - phyficks ; a diſcovery that has eſcaped the 
fight of the moſt ſkilful and moſt Pegs 

obſervers. | 1 
After the obſervations of ew 4s | 
_ Phyſiologiſts and anatomiſts were of opinion 
that a diſcovery of the laſt divifions of the ; 
nerves could never be attained to; but what 
- did not appear poſſible then, is now unqueſ- 
| ©. tienably eſtabliſhed, as any one may aſſure 
t + © himſelf, by following the traces of our au- 
f thour. We have reaſon to flatter ourſelves 
that he will ſhortly favour us with his obſer- 
vations on the nature and uſes of the Primi- 
. tive Nervous Cylinders. This is all that re- 
mains to be known of theſe wonderful or- 
gans. He began ſome time ago to buſy 
bid! in this J and * ought we 


"Y 
* 
4 ; 
* 
„ 


l 
1 not to expe from ſo exact, and 05 penetrating 3 
Aan obſerver! 0 
* We are at preſent not Ro acquainted. wich" 
the, true ſtructure of the nerves, but are much 
better informed than heretofore of that of f the 
brain. A 
Our authour has likewiſe examined the in- 
ternal ſtructure of the retina—it therefore ap- 
pears that we have ſcarcely any 1 more o 
deſire as to that organ. 4 
But his obſervations do not terminate! here. 
He has developed with the ſame ſucceſs, the 
ſtructure of the muſcles, and of the tendons. 7 
He finds certain characteriſticks to diſtinguiſh 
theſe two kinds of ſubſtances, as well from 
each other, as from the nerves. = 2 
The firſt organical elements of the. nerves, 
the brain, the muſcles, and tendons, being 
thus known, our authour. paſſes on to the 
diſcovery of a new and complete ſyſtem of 
tranſparent, winding, unramified, neee + 
of a much ſmaller fize than thoſe. of the 
blood, but which are mote extended, and in be 
a greater number, than the ar terial and venous 
veſſels. He finds them in the whole cellular 
ſubſtance, a ſuhſtance which Pee and 
F PP compoſes2 
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? has thrown all poſſible light.— 


See an 16. — of the animal ma- . 


chine. 


Our authour. diſcovers what he calls witd- 3 
ing threads, in hairs, in the nails, in the epi- 
dermis, and in the bones. He afterwards 


gives us a detail of obſervations he made on 


vegetables, in which it appears, that he traces 
2 ſimilar ſtructure. He concludes by a ſeries 
of excellent obſervations of foſſils, on the ſub- 


ject of which he interſperſes a few doubts, 


that the reader may not be led away by ſimple 


appearances ; and reſerves his ſentiments on 


this ſabje& for another work, which he pur- 
poſes to publiſh under the title of Microſco- 
pical Obſervations Oe tions M 9 9 
piques. 


He terminates his reſearches on the nerves, 


by relating ſeveral experiments on the repro- 


duction of them,. —a very intereſting matter, 
hitherto unknown to neurite; on which gon 


To complete this work, I have putt it 
neceſſary to add a deſcription of a new canal 
of the eye, diſcovered by our authour more 
than eighteen years ago, and which he has 
never publiſhed.—I have taken this deſerip- 
tion from a letter dated from London, which 

TR”. he 
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Kt 


"Cay RG 
he wrote at the end of the year 175950 to Me. 


Adolphus Murray, a celebrated profeſſor of 
anatomy at Upſal ; and have given the part of 


our authour's letter that relates to this 


in his own words. 


We cannot avoid being ſurpriſed: at an 
little value our authour places on his own dif- 


coveries, whilſt any other anatomiſt, however 
celebrated, would have haſtened to publiſh 


ſcarcely permits this new canal he has diſcos 
vered, to be announced in a few lines in one 


of his works; at the ſame time that it has been 


them. At the end of eighteen: years, he 


+ 


demonſtrated at Vienna for upwards of ten 
years, in the common courſes of anatomy, to 


the profeſſors of which it was probably com- 


municated by M. Brambilla, ſurgeon to the | 


tals. Our authour ſhowed this canal to M. 


Brambilla, when he accompanied his e 


rial Majeſty, in his travels in Italy. | 
Although our authour has never. publithed. 
this ſo long diſcovered canal, he has, however, 


ſhown it to a great number of his friends, and 
to ſeveral other perſons. — M. Murray, the 


8 of anatomy at Upſal, in a letter he 
agfrayes to our authour ſome time ago, in- 
IS oY | _ #: CY forms 


Emperor, and director of the military hoſpi- 
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canal of the eye has been inſerted in the laſt 
volume of the Acts of the Academy at Upſal. a 
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| . Kin "than the cata of his new 


In ultimo tomo (he writes) de eſcriptio canalis a 


re detecti extat. — This canal was ſhown by 
dur authour to the Swediſh profeſſor, when 


" this laſt, on his coming to Italy, made ſome, | 


ſtay at Florence. At his return to Sweden, 


he addreſſed our authour at Paris, where he 
then was, to procure the drawing and deſcrip- 


tion of the canal, which he was defirous of 
publiſhing in the Acts of the Swediſh Aca- 
demy, for the advancement of anatomy, and 


for the good of his countrymen. The drawing 


and deſcription were ſent from Paris, but 
were loſt on the road. Our authour ſent. him 
a freſh copy of them from London, but I do 


not know whether they ever reached him, 


I have inſerted. the figures and deſcription at 


| I the end of this work, with the copy of the 


letter that accompanied them. 8 
Dr. Troja, a diſtinguiſhed profeſſor at 
Naples, and member of the royal academy 
of the ſarffe city, in a diſſertation he publiſhed 
in the year 1780 on the diſeaſes of the eyes, 


| ſpeaks of this new canal of the eye, obſerving 
that the Gſcovery of it is due to our authour, 
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who ſhowed it him at Paris | in the eye of an 
he” 5 
It only depended. on our authour to give 
this work a more original and novel air, and 


even to make it appear in certain reiße OS 


more perfect. He had merely to conceal the 


ſteps by which he arrived at the truths he has 


diſcovered, and to be filent as to the methods. 
and proceſſes that conducted him to them. 
The enlightened reader will find, that in pro- 
portion as he ady| nces in the perufal of this 
work, and meets 
the experiments bur authour has imagined to 
ſurmount them, | ill preſent themſelves ſo 
naturally, that he will almoſt imperceptibly 
be led to believe, that. he imagined them 


himſelf; ſo ſimple do they appear, and fo ap- 
poſitely are they placed. In the ſame way⸗ 


the new lights that are interſperſed,” and the 
many teſearches that are deſcribed, ſeem to 
grow out of the matter itſelf, and not to 
ſpring from the authour. Again, he might 
not have ſpoken of whatever remains doubtful 
* undecided; he might have paſſed over in 
| filence, the enquiries he has not been able, even 
after ſo manyexperiments, to decide upon. His 
| work might have been found more complete, 


ith unforeſeen difficulties, 
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"TOO ignorance only ſuffers in proportion 


as it is known; but our authour has through» | 


out preferred clearneſs and utility to vain Slo- 
riouſneſs and a falſe pride. | | 
There is a claſs of readers to which this 
work will certainly be unpleaſing, and this 
claſs is neither the leaſt numerous, nor that 


which has the feweſt ſectators and partizans. 


It is compoſed of thoſe pretended naturaliſts 
who explain nature at their ſcrutoire; who 
meditating on facts ſeen in a wrong point of 
view, and copicd into books immediately di- 
vine the ſprings of them; and who miſtake for 
real cauſes, the ideal ones they apply to the 


explanation of effects which have only exiſted 


in their own imagination: in ſhort, who pre- 
fer romances to facts, and to truth. 

To folks of this deſcription, accuſtomed © 
| either to read, or to make, romances in phy- 


ſicks, the preſent work muſt appear barren, + 


tedious, and little philoſophical; and I there- 
fore cannot exhort them to peruſe it; but to 
" thoſe, on the contrary, who are fond of facts 
and certain obſervations, it will be infinitely 


U 


ſatisfactory. I do not for my own part know + 


of any ſubject, either in phyſicks or in medi- 


cine, that has been diſcuſſed with a greater - 


43 abundance 


e aitichocl of experiments than 
the one before us. 3 


When a work is founded on certain ag” 


new facts, we always gain by reading it, even 
though it is badly contrived and preſented, 
and contains falſe reaſonings. The new 


truths that are found in it are real acquiſi- 


tions to the philoſopher, and he may eaſily 
.employ them as a baſis to truer ſyſtems, 
and to ſurer opinions, and laſtly, to the dif 
covery of the true laws of nature. 

But what confidence ought not an authour 
to inſpire us with, who, after having ſaid, 


T have made more than Go00 experiments; I 


have had more than 4000 animals bit ; T have 


employed upwards of 3000 wipers; finds no 


difficulty in adding, I may have been miſtaken, 


and it is almoſt impoſſible that I have not been 


miſtaken ! — What a difference betwixt this 
authour and many others! betwixt opinion 
and certainty ! betwixt ignorance and know. 


ledgel:- . „ 

This work, ſo e by the immenſe 
number of new facts, and by the length and 
difficulty of the reſearches it contains, could 
not have been executed without the protection 
and conſtant favours of the auguſt Mæcenas 
ee eee - 
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the authour has the happineſs, to ſerve. -- Bat 


whilſt the bounties of a philoſophick ſove- 


reign procure to the enlightened world fo 


many experiments and diſcoveries, the uſe 
our authour has made of the means that pre- 


_ ſented themſelves to him on his - journies, 
will, without doubt, entitle him to the gra- 


titude and admiration of men of letters ; and 


| \ ; | 2 
it will never ceaſe to be a matter of ſurpriſe, 
that a work which has coſt ſo much labour, 


had its birth at Paris and at London, through 


- which places our authour, if I may ſo expreſs 
myſelf, did nothing more than paſs. 
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little authours agree among "OI Ys on the ve- 
non of the viper 9 
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Ir! is agreed at preſent that there i is no o other NY 
in a ſearch into natural truths, than a knowledge of . 
facts; it is only on facts that the hiloſopher « can 
hope either to eſtabliſh a reaſonable ſyſtem, or to 
form a ſound judgement of thoſe already eſtabliſhed. 
Obſervation is alone capable of diſhipating the iniſts 
that enyelop the hidden cauſes of the phenomena | 
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of nature. And laſtly, it is to the labours of obſer 
vers that we owe the rapid progreſs philoſophy has 
made in our time. But nothing retards this pro- 
greſs moro, chan the little agreement found amongſt 
authours, even in matters of experiment; that is to 
May, in things that are expoſed to the finger and to 
the eye. Nothing is more common than to ſee ob- 
ſervations of this kind, that are nevertheleſs made 
by men full of candour, frequently belied by others, 
or in "contradiction with themſelves. What then is 
the cauſe and ſource of theſe errours? Is it the ſpi- 
rit of party, or is it the difficulty of nice obſer- 
vation? Be it what it will, ir is not leſs true, that 
after having conſulted the moſt celebrated authours 
on any particular we wiſh te clear up, we often 
find ourſelves as little informed, and in as great a 
Mate of uncertainty, as we were before. In ſuch 
caſes thep, 1 have apprehended, that without being 
want ing in. the reſpe& due to the authority of theſe 
great men, I might ſolely truſt to my own eyes; 
and to render my inveſtigations more decifive, 1 
have endeavoured by a fingular application, to diſ- 
criminate nicely, to compare the experiments of my 
predeceſſors with my own, to trace and develope all 
the circumflances of them, and i in ſhort, to diſcover 
what may have occafioned ſo great a variety in the 
opinions of theſe pbſeryers, and i in their manner of 
ſeeing. 

Such is che true motive that has 1 685 me to 
give an account of the experiments which follow. f 
Without this 1 ſhould — have paſted them 

ee 
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over in filence, that I might not fatigue the reader, 
by preſenting bim _ what aches may. have: Al- 
; ready publiſhed... * 1424 8 Jain 0 mne ro 
The enſuing; aud d. Aae tante kipdh and 


Awell much leſs on the anatomy and particular 


ſtructure of ſome of its parts; that on tlie nature df 
the venom of thatanimak The facility with which 

vipers are procured at Piſa, where I made my uxpe- 
riments, has enabled me to multiply my reſearches, 
and to vary them exceedingly: It would be lofing 
time to have no other object in view than that of 


rooting out the popular prejudices on this ſubje& : 


that were ſo very prevalent in the time of Redi. 
We are indebted to this authour both for his hav- 


ing made them known, and having Yiſencumbered 
natural hiſtoty of them. He himſelf knew the va- 


| lue of time, fince at the concluſion of his letter to 


Magalotti he ſays, che il perder tempo u thi pi ſa, 


pin ſpiare. That the more any one is inflrufted; the 
more he regrets loſt time: 


When I obſerved that the frequently repeated ob- | 
ſervations of ſo eclebrated a writer as Mead, elaſhed 
entirely with thoſe of Redi, I muſt confeſs that a 


glimpſe of the utility of making known the ſource 
of the errours of theſe two great men, and the plea- 
ſure of diſcovering new truths, encouraged me 
_ exceedingly to this undertaking, notwithſtanding 
the riſk that attends the W ſuch N 
animals. 


I have deemed it neceſſary to begin by making 


a few remarks on the teeth of the viper, and on ſome 


B 2 other © 
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other of its parts, and if in doing this I repeat certalt 
truths that other obſervers have already publiſhed, 
it is only to give a greater perſpicuity to my work, 
and the impartial reader, particularly when he ſees 
that theſe truths are better eſtabliſhed, and that 
the experiments which ſerve as a baſis to them 
have been varied in ſo many ways, will readily 
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A GREAT deal has already been written on the 

large or canine teeth of the viper; they had been 

examined, even with the microſcope, before the 

time of Redi, and were found to be hollow and tu- | 

bulated to their very points; Redi made himſelf * 

fully certain of this with the naked eye, and found 

that if they were bruifed' when dry, they broke into * 0 

three or four pieces, from the baſis to the point, 

and plainly ſhowed their internal cavity; but he 

flatly denies that this cavity is a conduit for the 

yellow liquor, and that when the vipet bites, chis 

venom guſhes from the ſmall hole at the ee i 

of the tooth. He; ſays that he has opened the 
mouths of vipers, and has always found that this 


yellow liquor, when they: ves! runs along the outer i 
e LRUOTR: 21519 | 


c Note of the French 4 Ion, That 25 parts de 101 
this chapter may be more readily. underſtood, we have borrowed - 
ſeveral figures of che head of the viper from Mead's works: : ;fee. 
| Table * and the explanation that precedes i it. We requeſt the, 


reader to likewiſe 1 7 A gw at Table II, before he goes any, 
dei Ines "7 297 TOL ESI UB IO 17508 20 


— 


chal FONTANA. 


art © of the tooth from the top to the hem. and 
that it never flows from within. I have aſſured ; my= 
ſelf well of this, continues Redi, by ſeveral experiments, 
and by the often repeated teſtimony. of my own eyes. 
The celebrated Valiſnieri adds moreover, that 
the canine teeth of the viper are pierced with four 
very ſmall lateral holes, through which he believes 
that the maſt ſubtile Part of the venom penetrates 
into the wound from within the tooth, whilſt the 
thicker and groſſer part of it runs along the outer 
ſurface. Mead and Nicholls, on the contrary, ſet out 
from the-analogy betwixt the viper and the rattle; 
fnake; in the laſt of which this humour is very diſ- 
tinctly ſeen to flow from the inner part of the tooth, 
7 and maintain that the venom of the viper flows 
\ 4 likewiſe from the point of its caninę teeth, or at leaſt 
/ from an opening they have towards their extremity, 
1 have; ſeveral times repeated Redi's experiments, 
hy opening the mouths of theſe animals when; liv- 
ing, and acknowledge that I have never been able 
to aſſure myſelf whether this venomous liquor iſ 
ſyeil, preeiſely from within ghe tooth, or whether it 
1 ſumply glided along the outer part, from the baſis 
ig he point. If I held the head of the viper with 
the point of the teeth downwards, I had only tq 
preſs ſtrongly againſt the muſcles of the palate, to 
make this yellow liquor flow- rapidly from the baſis 
to the point of the tooth; bur if Theld it with the 
teeth turned upwards, 1 of my the poi. on collect in- 
ſtantly about the baſis of the tooth, and entirel y fill | 
35 Af ſheath or bag that ſerves to encloſe 1 it. Redi 5 
| e if tains 
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1 moreoyer, that this ſheath is che true reſervoir in 
| which this humour is ,depofited and preſeryed, and 
W it is ſecteted by a. mall, neighbouring, gland 
trarys this 9 a l or ſmall. bogged 
from the ſheath, and. that this gland is deſtined to 
quite another purpoſe, as the foren emelgn. 
Nhesiek or ſalwary humour A 1962 ee ee 
II this uncertainty, I ee that the beſt g 
| ma be to examine by Ye en proper obſeryation, 
the ſtructure, of che viper's teeth, and ſo inform 
myſelf well of their; uſes; 'fince the deſcriptions theſe 
authours give of them are obſcure, and the obſerva- 
tions of bs and! Nicholls contradictory! to thoſe 
of Nein ts Gras 
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At each ſide of n and upper part ef the We 
pals the viper has a moveable bone Which forms in 
Patt the upper jaw; gag of theſe two bones has. two 
ſockets at the ſide of each other, Which are only. ſe- 
Parated by an immęveable, but very brittle kamen, 

rkhe ſubſtance of whieh is ſpongy and like that of be 

| bones; thefnſelves: in theſe ſockets are fixed che ea · 

nine teeth, which are fometimes found to the um- 
ber of four, ſeldom of three, and oftener again of 
two. It is obſerved that when theſe teeth are fout 
in number, they are not all fixed in rheir ſockets 
with the fare. ſtrength and ſtability : there are at 
that time uſually two, or one at leaſt, moveable, 
and capable ob being cafity pulled out without brea- 
king: this cannot be done with the others, which 
bow never pulled out entire, notwäthſtanding they 
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have no roots like ours. I have ſometimes found 


three moveable ones. I have likewiſe ſeen ſome vi- 


pers that had only two canine teeth, both of which 
were however weak and movenping ; but this 15 a 
very rare caſe. * 
At the baſis of theſe large teeth, and quite out of 
| 5 ſockets, ſix or ſeven very ſmall teeth are invari- 
ably found; they ſometimes even amount to the num- 
ber of eight. When they are examined attentively 
with a magnifying glaſs, they are found to be faſten- 
ed at their baſis by a kind of web of a ſine and ſoft 
membranous texture. Theſe ſmall teeth diminiſh 
in fize, in proportion as they are more diſtant from 
the ſockets of the canine teeth; thoſe which are 


neareſt the ſockets are likewiſe the hardeſt and beſt 


formed. The other ſmaller ones are more tender, 
more imperfect, and as it were mucous, particular- 
I at their baſis; they ſeem in reality to owe their 
formation to a whitiſh and gelatinous matter. 

'- Befides the two kinds of teeth I have mentioned, 
as viper has ſtill another order of them, much 
more minute than the former, and reſembling ſmall 
hooks; they are ſtrongly fixed to the number of ten, 
eleven, and ſometimes fifteen, in two ſmall, pret- 
ty long, parallel, bones, which on each fide form 
the upper jaw; and of eight, nine, and ſometimes 


dn pen, in Wer af tw. 5 8 _ * the lower 
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ſmaller ones found at their baſis, are encloſed in a bag 
or ſheath which covers them on all ſides, and is com- 


poſed 
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' poſed af very firong fibres, and of a cellular web, 
It is however open towards the point of the: tooth, 
and terminates there by folding together its two 
lamina, which at their junction are often dentated. 
This ſheath ſecms to be a prolongation bis oral 
nal membrane of the palattee. 
The canine tooth is ſeldom bnd an line 
in length, Paris meaſure Ca). Its baſis is not more 
than half a line in diameter; its figure ĩs that of a horn 
a little e and en bent ee its 
baſis. | A HAS 
This tooth mien wi a very ſir point! to- 
wards which it inſenſibly loſes its curvature, and be- 
comes at length almoſt ſtraight. Below the middle 
of the tooth, towards its point, and in the convex 
part, a ſmall opening is viſible to the naked eye, ve- 2 
ry narrow but exceedingly long, which ending in a 4 
ſmall, channelled ſlope, that can ſcarcely be ſeen 
with a microſcope, terminates in this way at the 
point. Hairs plucked from the whiſkers of foxes, 
cats, dogs, &c. may be readily introduced into this 
opening, and it appears, when viewed with a mi- 
eroſcope, to be acleft, the length of which is almoſt 
a fourth part of that of the tooth, and the breadth 
the fixteenth part at moſt. lt repreſents with its ex- 
teriour edge a very long or flattened elli pſis, becom- 
ing larger towards the baſis of the tooth. This ſlope 
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(a) The French, or Paris inch, 1s ſomewhat | larger chan the 
Engliſh one, but not ſo much ſo as to make a ſenſible difference 
in the line, which is its twelfth part---Pherefofe whenever the 


latter is introduced. in this work, it may be confidered/as the 
twelfth . of an En gliſh inch, 
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; penetrates interiourly, and is terminated at its two 
Ades by two ſhort edges or lips, thick and raiſed; up. 
Another opening is likewiſe found in the convex 
part of the tooth, towards the Baſis, and near the place 
Where it is fixed in the ſocket. This opening like- 
wiſe begins by a ſhallow cavity, immediately at 
leaving the ſocket. It is much larger than the firſt, 
but not longer. In proportion as this ſlope or ſmall 
hollow, penetrates into the tooth, it pierces it. fox its 
whole length, and forms a channel which terminates 
in an elliptical hole at the point, A bit of filk is 
eaſily paſſed from one opening to the other, particu- 
larly when care is taken to introduce it at the baſis, 
where the natural entry of this paſſage is found. The 
fide of the, ſecond opening reſembles a parabole, the 
| baſis of which paſſes over the bony edges ofthe ſock- 
et, and the other ſides of which end in a ſomewhat 
- obtuſe point towards the ſummit of the tooth. The 
canine tooth of a, viper then i is hollow and tubulated 
for its whole length, from the baſis to the point, 
and has two holes in its convex part. This hollow 
is however not ſuch as one would ſuppoſe it to be, 
on viewing the third figure of Mead, and the deſ- 
criptions of Redi. 
I be tooth of the viper has a 1 pipe: or 3 
almoſt for its whole length, a circumſtance hitherto 
entirely unknown to obſervers. Theſe two canals 
or tubes do not communicate with each other, and 
are ſeparated by a bony partition, very brittle towards 
the baſis, but which becomes ſomewhat ſtronger i in 
proportion as it advances towards the point. One 
4 | * "of 
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| 90 bete tubes or TY which 1 call «is bauen 5 
one, becauſe it is at the ſide of the convex part of the 
tooth, begins, as has been ſeen, at the baſis of the 
triangular opening, and goes on enlarging by de- 
55 grees to the middle of the length of the tooth, 
WW whence it gradually narrows, and ends at the ellip- 
WH ical opening of the point. The inner canal, on the 
contrary, which is towards the concaye part of the 
tooth, begins with a large opening at the baſis, 
from whence it advances, clofing by degrees, and ter- 
minates at length in a blind point above the middle 
of the tooth. The partition likewiſe that ſeparates 
theſe two cavities is crooked, and its convex part 
is turned towards the hollow of the canal it texmi- 
nates, ſo that its bony ſubſtance rarher preſents an 
irregular, curvilinear figure, or truncated cone, 
than a perfect cone itſelf. The blind canal com- 
municates with the ſocket in which the tooth is 
fixed, and receives veſſels and nerves, which enter 
by a ſmall oval hole, perceptible to the eye, and 
opening at the edges of the ſocket itſelf, towards 
the inner part of the jaw. This bone of the j jaw has 
likewiſe alarge round opening, which begins a canal 
placed a little below and at the fide, and opening 
one way into the ſocket, and the other laterally and 
more below, towards the erg of the fame "Rr. | 
of the Jaw. N (02 eri # bf 
The ſmall teeth Mattei the baſis of the + think 
ones, reſemble them very much both in their inner 
and outer ſtructure. Thoſe particularly that are 
plac the neareſt the firſt, and which os firmeſt, 


Sh 


are 
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are perfectly like them, unleſs it be that their baſis 
is not ſo welb finiſhed, Like the large ones, ,they 
have all the elliptical hole towards the point, and a 
part of the triangular hole at the bafis. The two 
conduits, internal 115 enterale are alſq ſeen. in 
| them. . 

Ik᷑ is not the ſame th the other'y very wall 9%? 
1 have mentioned, which are far the moſt- nume- 
vous, and in both jaws. Theſe are not channelled, 
and have no kind of opening, either at the Point 
or baſis. 
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When the viper wiſhes to bite, its canine teeth 
are raiſed by a mechaniſm, which Nicholls has de- 
ſcribed perfectly well in the anatomical appendix he 
has annexed to Mead's work on poiſons, But thoſe 
of the large teeth that are not ſo well faſtened in 


their ſockets, are leſs capable of raiſing themſelyes, 


in proportion as they are more moveable, and badly 
fixed in the jaw. Nicholls pretends, that when one 
or two of theſe four large teeth are moveable, the 
viper can only bite with one tooth on each, fide. 


Indeed he does not found his opinion ON. NET ONE 
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Hider, but ſeems to db for this by certain final 


| kind of proofs become of no weight. He remarks 

| that there is ſuch a diſtance betwixt the two canine 
teeth of the rattleſnake; that the yellow fluid, which 
is carried by a conduit betwixt them, would entirely 
enter into the ſheath, inſtead of being conveyed to 
the animal bit by this ſnake : on this account he 
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eauſes which I cannot admit, fince in phyficks theſe 


does' not hefitate to believe that the conduit of this 
liquor is preciſely fixed oppoſite the hole at the 
baſis of the fingle tooth on each fide, with which 
the viper ſeizes what it bites. But beſides that no 


organs are ſeen to execute this function, and that the 


mechaniſm of it cannot be inveſtigated, I can take 


upon me to ſay that I have ſometimes ſeen all the 


four canine teeth of a viper equally firm and ftrongly 
fixed in their ſockets, and have ſtill more frequently 
found three of them, well fixed and very ſtrong, in 
a ſtate both to ſeize and bite. It is not to bedoubted 
but that the viper, inſtead of fimply biting with two 
teeth, one at each ſide, muſt ſeize equally with all 
thoſe that are firmly fixed in the ſockets, and I have 
even aſſured myſelf of this by experiment. It is 


not true then, as Nicholls pretends, that the conduit 
of this yellow liquor only adapts itſelf to one ſingle 


tooth on each ſide when the viper bites; beſides, this 
ſpace which is obſerved betwixt the canine teeth of 
the rattleſnake, is not alike found in our vipers, the 
teeth of which, almoſt from the baſis to the point, 
touch and embrace each other in ſuch a way, that, 
no fluid can paſs betwixt tices much leſs this yel-, 
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low venomous liquor which is ſomewhat glutingiis; 
It is moreover determined that the viper bites and 
ſeizes not only with the teeth that are fixed intheir ſoc- 
kets, but likewiſe very often with thoſe that are move 
able. Of ten vipers I examined, there were three that 
had two moveable teeth, and two firm in their ſockets; 
the ſeven others had only one moveable tooth ; and 
two firm and well faſtened. If I except one of the 
firſt three vipers, and two of the ſeven laſt, all the 
others to which I held a bit of tendon of beef, boiled 
and well ſtripped of its coat, ſeized it forcibly, and 
left the marks of their teeth ſtrongly printed in it: 
I muſt however obſerve that their leaſt firm teeth 
were not of the moſt moveable kind, and that when 
they are very looſe I have found them to rife ſo lit- 
tle that it is abſolutely impoſſible for their * 

to touch the body feized by the viper. 
Simcc it is certain that this creature never bites 

without a riſk of lofing ſome of its teeth, Nicholls 
conjectures with great ſagacity, after Redi, that na- 
ture has intended the ſmall ones at the baſis of the 
others, to replace, when there is a neceſſity fot it, 
thoſe that the viper loſes from time to time. Their 
crooked ſhape renders it difficult for them to be 
drawn from the wound, and in the courſe of my 
reſearches I have ſometimes obſerved, that not only 
thoſe which are moveable, but even the. firmeſt of 
them, are alike ſubje& to accident. The thinneſs 
of the tooth, and the ſtrength of the animal that 
has been bitten, contribute equally to this loſs; and 
this opinion becomes ſtill more probable: when 
we conſider that theſe ſmall moveable teeth are ex- 
act'y 
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actly formed like the canine cheoythas] is to ſay, chat 
= they have likewiſe two canals, (thoſe however that 
are the moſt perfect) and the ſame openings at their 


bos and ar heir point- But all theſe reſemblagees 
were in ſhort but one reaſon more why experiment 


1 | ſhould be conſulted, and the yr — by 


nice obſervations. a 5 * 


= - have ſometimes obſerved e ies 
very moveable tooth, the ill-formed and ſtill gelati- 
nous baſis of which faſtens itſelf to the edges or fides 
ot the hollow ; this tooth may even be drawn 2 little 
= way out of the ſocket without detaching it entirely, 
by means of a tender and mueous matter that ſerves 
as a glue to it. On moving the jaws, E made che 
one next it raiſe itfelf very well, but the one of 
which I have ſpoken „ abſolutely continued reclined' 
on the baſis of the moveable bone of the jaw. It is 
clear that this tooth had been of the number of thoſe 
that are at the baſis of the great or canine ouẽes. 
J exprefsly drew from a large viper one of theſe 
laſt, which was moveable and ill fixed in its ſoeket, 
and obſerved ſome time after that the largeſt of 
thoſe which are placed beneath the ſheath and be- 
ncath the ſocket, had advanced a little towards the 


empty focket. Some days after 1 thought I pers 


ceived it to have approached ſtill nearer. I pur- 
ſyed my obſervations on every ſecond day, and 
at length faw that this tooth had perfectly fixed i it- 
ſelf in the ſocket, where however it was as yet very 
moveable, and badly faſtened. At the end of thirty 
days it was fixed in ſo ſolid a way as to be capable 


of 
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of biting. The neceffity one is under of frequently. 


handling the viper to be ſatisfied. of the ſtate of its 
teeth, and of opening its ſheath with pincers, or 


1 with the blunted p oint of a bit of wire, makes this 
experiment very dangerous. The repeated com- e 


preſſions the ſmall teeth receive, from the contrae- 
tion of the muſcles of the jaw, and the action of the 
ſheath itſelf which eonſtantly preſſes on the points 


of thoſe teeth that are moſt raiſed, are quite ſuffi- 


cient to puſh the root of the tooth in queſtion, into 


the ſocket which the alkog out of the old tooth has. 


left empty. 


. The laſt or ſmalleſt teeth are corny not em- 
ployed in biting, but are intended to draw nearer to 


the throat, and to hold firmer, the animal the viper 
has already ſeized. 
The fingular ſtructure of che canine teeth, ſo 


different from that of the other teeth of the two 


Jaws, is a powerful perſuaſive of its being from 
them that the yellow liquor flows ; it is not however 
without ſome apparent reaſon that Redi, otherwiſe 
ſo exact, has been led into an errour. 


To fully affure myſelf of this circumſtance, I 


— 


bound the head of a viper I had juſt killed, to a ta- 


hle. To diſtinguiſh better and to a greater cer- 


tainty, I took the precaution to remove the lower 


Jaw : the canine tooth, in the way I had fixed the 


head, was turned upwards, and I obſerved the ellip- 
tical cleft with the ſtrongeſt lens of Ellis's micro- 
ſcope. I gently compreſſed the palate with a ſomo- 
what blupted 3 iron, when a ale tranſparent yel- 


low 
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low liquor} which formed itſelf into a drop, and at 
length glided along the outer ſurface of the tooth, 
W inſtantly appeared at the elliptical hole of the point. 
W I repeated this experiment ſeveral - times, and al- 
ways with the ſame ſucceſs. I afterwards cloledthe_ 
- - ſmall opening with wax, and then compreſſed the 
4 palate, but not a particle of the venom ſhowed itſelf. 
W I however ſaw it through the tranſparent ſides of the 
W tooth, conveying itſelf from the baſis to the point by 


W the external canal, which it had entirely filled. 1 


put a round bit of wax with rifing edges all about 
W the tooth, in ſome other heads of vipers, imme- 
diately below the elliptical hole, and having ſtrong- 
ly compreſſed the palate, I inſtantly ſaw the yellow 
liquor guſhing forcibly, and as it were by ſtarts, 
from the point, and ſcattering itſelf abundantly on 
the piece of wax, which it entirely covered all | 
round the tooth, | 

I have likewiſe 8 able, although with dick 
culty, to cloſe the hole at the baſis with wax, and 1 
have then found it to be in vain that I compreſſed all i 
the muſcles of the head ſucceſſively. I could never 
force adropof venom from the point, nor could I even 
diſcover it through the fides of the tooth. When- 
ever a viper is held in the hand with the teeth turn 
ed upwards, it is eaſy for an attentive eye, accuſ- 
tomed to obſervation, to ſee this drop of yellow. li- 
quor preſent itſelf at the elliptical opening, in in ſuch 
a way that it may be more or leſs encreaſed at will. 
I have repeated this experiment a thouſand times, 


and have invariably ſeen the {mall drop of venom 
Vol. J. | { K | 
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exuding from the elliptical kole of the tooth. Nay, 
what is more, on compreſſing violently, this liquor 
is ſometimes obſerved to force itſelf out ſuddenly, 
and to ſpirt to a confiderable diſtance. It muſt how- 
ever be remarked, that when the tooth is once wet- 
ted with it, particularly when it is entirely covered 
with the ſheath, this humour, or the drop it forms, 
plides ſo very precipitately along the tooth, that 
it is ſuddenly ſeen at the baſis without having been 
perceived at the point. It in this way impercepti- 
| bly fills the ſheath, ſo that it is difficult to perſuade 
ones-ſelf that it really iſſued from the point 
of the tooth. This is the way that ſo exact 
an obſerver as Redi has been led into an errour. 
It is not proper, after his example, to employ living 
Vipers, nor to open their mouths forcibly, ſince the 
flowing out of the venom will then be too ſudden, 
and ſince it will then be dangerous to obſerve as 
nearly as is neceſſary to prevent being deceived. 
I not only ſa the yellow liquor flow from the 
point of the tooth that I particularly obſerved, but 
likewiſe from the neighbouring tooth, when there 
was one, fo that it proceeds equally from all the 
canine teeth at a time, not excepting thoſe which, 
without being altogether firm in their ſockets, are 
however ſufficiently fo to riſe with the others, In a 
word, in all the heads of vipers1 have obferved, I 
have ſeen this humour conſtantly flow from all the 
Canine teeth that raiſe themſelves ſufficiently, an the 
compreſſion of the muſcles. of the palate, and on 
opening the mouth with a force that would be capa- 
: ; i ble 
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ble of amd an gpimal ſeized by che viper. This 

ſhows that Nicholls js deceived, when be Pretęnd; 

that the venom only flows Free one © 299 e 
gs A Hf gf wntbindg5:; lui e 


1 11 


00 4 te Part where 1 2 f this mus . 
„„ aer 15. NS Sf ooo nds 


. ki 


| AA © 13 8 * 
% fe * - - A+ * I , 14 1 144 


Pit vatthu liquor iſſues then 1 the Wat of 
rhe vipers tooth, contrary to the ſcntitnents of Red, 
who regarded the bag or ſheath that envelops not 
only the canine teeth, but likewife the others that 
are found at their baſis, as the true reſervoir of this 
venom, ' This opinion is ſtill again belied by the 
ſtructure itſelf of this ſhearh, which bas à large aper- 

ture next the cheeks, through which this liquor 
would inceſſantly flow with the greate eaſe ; fo 
that every time the jaws of the viper! Thoula: be ex- 
tended, the venom would be conſtantiy Teen oozing 
through the extremity” of the ſheath, "even though 
the viper ſhould not bite. This is what no one has 
hitherto obſerved. It is beſides certain, chat when 
this ſheath i is opened with ſciffars, neither this yel- 

10 humour, nor any Kind of fluid that any "have 
collected there, is found in its cavity... 
But ſince, as has been ſeen above, this liquor flows 
froms out t theelliptical hole at the point of the tooth, | 
C 2 
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it muſt neceſſarily be carried to the aperture at the 
baſis by another conduit than this ſheath, in which 
it is certain that no remains of venom are found. It 
will not be difficult, according to this hypothefis; to 
diſcover the ſmall veſicle that 1s 5 deſtined to 
contain . 
If after barg ſtripped the teeth of this bag or 
| ſheath, a preſſure is made on the palate, this hu- 
mour is obſerved to flow through a ſmall and almoſt 
imperceptible hole, placed at the anteriour part of 
the maxillary bone, within the ſheath, and at the 
fide of the baſis of the canine teeth; ſo that when 
theſe teeth are covered by the ſheath, this ſmall or- 
tice comes in conta& with, the inferiour opening of 
the tooth. Indeed with the help of a magnifying 
glaſs, a very ſmall orifice.is diſcovered, fituated, in 
the midſt of a ſmall cleft or furrow, which anſwers - 
to the maxillary bone. ol endeavoured to introduce 
into this orifice a fox's bair, very fine, but ne- 
vertheleſs pretty ſtrong, and at length ſucceeded i in 
. . paſſing it quite acroſs the ſheath, by a long mem- 
branous conduit, into a ſmall veſicle placed beneath 
the muſcles of the upper jaw, on its lateral part. It 
is a membranous bag of a very. ſtrong and cloſe tex- 
ture, which is again partly covered by tendinous 
fibres. Its ſhape is nearly that of an equilateral tri- 
angle. It differs from other veſicles, which are 
crooked or ſpheroidal, inſtead of which the baſis of 
this i is in a manner ſtraight. This ſmall veſicle ter- 
minates next the eye in a tranſparent canal, which 
after haying proceeded Oar, the orbit for the 
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ſpace of two lines, pierces the ſheath, and at length 
opens at the extremity of the ſockets, into the ſmall- 
eleft of which I have ſpoken. When this conduit 
reaches the vicinity of the ſheath, it dilates a little, 


and it is here that the venom finds the greateſt ob- 


ſtacle to its paſſage, which is owing to the com- 
preſſion ĩit meets with from the bones of the jaa. 
The veſicle I have ſpoken of, and which ſerves as 
a reſervoir for this humour, is three or four lines in 
length, and two at moſt in breadth at its baſis. It 


never contains more than four or five drops of the 


venom, which is foręed from i it principally by the 
action of a ſtrong and powerful muſcle, that riſing 


out of the lower jaw, folds inwards a little, then 


makes an arch, and preceeding to the upper jaw, 
runs over a part of it, and faſtens itſelf there. To- 
wards the inner angle of this conſtrictor muſcle, or 
rather towards the part of its curvature neareſt the 
upper jaw, the ſmall veſicle begins; it is covered 
with this muſcle for almoſt the whole of its length. 
Thus placed, it is as it were encloſed in a preſs; and 

is bound and fixed to the adjacent hony parts, by 
means of two tendons, and of the canal, fo that it 


can neither force itſelf forward, backward; nor fide- 
ways, and muſt neceffarily bear the double action of 
this muſcle, which now compreſſes it, when the 


viper bites and preſſes forcibly, and now again ſuffers 
it to. dilate, when the muſcle itſelf contracts and en- 
larges. That which proves this muſcle to be chiefly 
intended to force the venom from its reſervoir ia, 
that 1 it 15 taſtened to each jaw in ſuch a way as to be | 
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of very little uſe to the creature in cloſing its mouth; 9 


which clearly-cannot be its principal purpoſe, _ 
The hairs of a fox's whiſkers penetrate. and paſs 
eafily from the veſicle through the excretory duct, 
and go out at the orifice ſituated at the inner part of 
the ſheath, | I have ſometimes ſucceeded in bring- 
ing them even to the elliptical hole at the point of | 
the tooth. This is certainly the route the venom 
takes for the purpoſe of going out at the ſmall orifice. 
of the ſheath, which correſponds preciſely with the 
height of the parabolical hole of the tooth fa). 
As the ſheath is very nicely fitted to the baſis of 
the canine tooth, the venom that goes but of the 
conduit at the ſmall orifice, muſt of neceffity enter 


entirely into the hole of the tooth; and although it 


guſhes in abundan ce through this canal, it does not 


at all ſcatter itſelf in the ſheath, ſince the orifice uut 
of which it flows is infinitely ſmaller than the para- 
bolical hole to which the nice fitting of the ſheath 


makes it immediately correſpond, In a word, it paſ- 


ſes entirely into it, particularly when there is only 


one of theſe teeth. Still more, I have obſerved on 


At e we 280 en above the bats of: the —_ 


< a) It muſt appear very trange that Doctor * 5 | 


written after Mead, has aſſerted in his Piſpenſatory, that the true 


reſervoir of this liquor is the bag (ſheath). which. covers the 
Toots of the large teeth of the viper, and that a ſmall veſicle i 8 


Found at the top of this bag, which o opens at its extremity, to 
give A paſſaye to the teeth that ſhed the venom, It paare how - 


ever that this writer made many experiments on the wy: and ; 
with the intention of pas them well, 
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vity towards the hole of the tooth, which it entirely 
fills before a drop of it is ſpilt in the ſheath. © This 
natural declivity is ſimply. cauſed by 2 ſmall hollow 
in the jaw, which extends as far as the parabolical 
hole, and is ſcarcely ſeen with a microſcope, I do 
not however deny but that in ſome particular caſes 
this liquor may flow directly into the ſheath, and 
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and preſſing lightly and. gradually upon the en- 
duit, that the venom is carried by a natural declir 


even glide from thence to the points of the teeth, 


particularly when two of them are ſo cloſe to ech 
other as to touch and leave nothing but a. hollow 


betwixt them, and when the viper bites in ſuch a 
way as to force its teeth deep into the fleſh, and to 8 


ſtop up the parabolical hole; it muſt here ſqueeze 
with ſufficient force and long enough to compreſs 
the veſicle, and give time to the liquor to glide be- 


twixt the two teeth. In theſe caſes, which cannot 


however but be very rare, there is no doubt but that 


the animal may even kill without the venom having 


made its paſſage through the uſual conduit of the 


tooth. I repeatedly ſtopped up with pitch, ſome- 


times the parabolical hole, at others the elliptical 


hole, and ſometimes again both of them, and found 5 


that the yellow liquor did not then reach the bot - 


tom of the ſheath but with great difficulty, and af- 
ter a ſtrong compreſſion had been made for a long 


time on the conſtrictor muſcle. I lay it down from 
hence, as an infallible concluſion, that the yenam 
| nen * point of the tooth, "_ not form the 
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dag or ſheath, whether the viper of itſelf cauſes it 
to flow in biting, or whether a compreſſion is pur- 
poſely made on the veſicle I have ſpoken of. 


4 


CHAPTER v. 


| The Venom of the Viper is no other than the yellow 
Humour that flows from the Tooth when the Viper 
bites. 


It happens very often, in vipers particularly that 
have been lately killed, that this yellow humour 
Aries, ſtops up both holes, and totally obſtructs the 
canal of the tooth. As it cannot then enter into the 
tooth ſo as to find a paſſage through it, it muſt con- 
ſequently flow from the excretory conduit inta the 
| ſheath. This obſervawion is ſo much the more ne- 
ceſſary, as without it *twould be eaſy to fall into 
an-eriour, and to preſume that the venom, inſtead 
of being conveyed by the tooth, flows from the 
ſheath, and is carried from thence into the wound. 

I was defirous of aſſuring myſelf how far one may 
rely on the opinion of thoſe who believe that the 
bite of the viper is only mortal on account of the 
ragethecreature isthrown into before it bites. I omit 
the mention of an infinite number of experiments 
I have made to be certain, with Redi, that the yellow 
humour which flows from the tooth of the viper is 
mortal when introduced immediately into the blood 
by the medium of a wound. I ſhall only obſerve, 
that the various experiments of Redi and Mead 
Ws N agree 
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agree perfectiy as to the truth of this circumſtance, 
and I cannot conceive how certain celebrated wri- 
ters have continued to perſuade themſelves to the 
contrary, and to attribute the mortal effect of the 
bite of the viper to the rage of the animal, and to 
the power of the exalted ſtate of the faliva, rather | 
than to the ſpecifick character of this humour. : 
BON have frequently enraged vipers, and afterwards 
opened the mouth in ſuch a way that they could nei- 
ther compreſs nor bite with it. 1 have then ſoaked 
bits of cotton well in the foam or faliva with which 
it was covered, and applied them to the wounds of 
animals, the bleeding of which had ceaſed, I have 
never ſeen any accident cauſed by this, nor have the 
animals appeared to be the leaſt diſordered. Neither 
the foam then, nor the other humours of the viper's 
mouth, are capable of cauſing death when intro- 
duced into the blood of an animal. | 
I T have ſevered at one ſtroke the heads of 2 
vipers from their bodies, at a time when far from 
being enraged, they were in a calm and tranquil 
ſtate. I have then taken the venom from the tooth 
itſelf, to be ſure of having it pure and unmixed. I 
have taken it from ſome of them immediately on ſe- 
parating the head, and from others ſome hours af- 
ter, when the head had dried in a great meaſure, 
and had ceaſed to move. On applying this venom 
carefully to the wounds of different animals, they 
have all without any exception been killed by it. 
We muſt conclude then that the humour alone 
which flows from the tooth, has a deadly quality, 
| ; | to 
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to which the rage of the animal does not at all con- 


tribute. But to obviate all objection, and to pre- 
vent the being reproached with having neglected 
to make a viper bite after having enraged it, and 


| having contented myſelf with introducing its foam 


into wounds, I took one, and made it bite ſeveral 
animals. When I conceived that there could be no 
longer any remains of the venom, I began to prick 
and torment the creature, and in a word, employed. 
all the means I Gould think of to enrage it. When 
I ſaw by its hiſſings, and the rapid vibrations of its 
tongue, that it was become furious, I preſented ani- 
mals to it, which it bit with all the force it was ca- 
pable of. Neither of them however died, or ſeemed 
to feel any inconvenience. This was a very natural 
reſult, fince the liquor that flows from the tooth, 
which alone has the faculty of killing, had already 
been entirely waſted, and fince nothing more now 
remained than the foam and other humours that are 
in no way venomous, even during the moſt exceſſive 


rage of the animal. I repeated this experiment on 


two other vipers, with the very ſame ſucceſs. 

I was defirous of making another experiment, 
which, to prevent its being dangerous, requires a 
great deal of precaution and addreſs on the part of 
the obſerver, although after all it catinot be more 
decifive than the preceding one. This was to en- 
tirely remove the two veſicles that contain the ve- 
nom. After ſeveral fruitleſs attemprs I at length 
ſucceeded, without doing much injury to the viper, 
and without tearing its mouth. I made an incifion 

into 
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tisgto the ſkin that: covers the. two veſicles, and hay- 
Wing ſeized them with pincers, eut them entirely 
out with a biſtoury. Thoſe who are accuſtomed to 
aiſſect this ſpecies of animals, muſt ſee clearly that | 
W this experiment is attended with-more danger than 
difficulty. To ſucceed in it, the neck of the viper 
muſt be ſeized by ſome one, or it muſt be well tied 
to a table, in ſuch a way that the ereature cannot 
raiſe its head to bite; Having removed the veſicles, 
J had two frogs bits, ſo as to diſcharge whatever ves 
nom might remain in the teeth or in the extremity 
of the conduit: neither of them died. I kept this 
viper a long time, and at different times made it 
bite both large and ſmall animals, as well with warm 
blood as with cold. Neither of them died, nor had 
any other complaint than what muſt; have neceſſarily 
been cauſed by the A e W 4 
the worthy | 
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| Very grave . have likewiſe . that 
this humour, which deftroys other animals, is not 
leſs hurtful to the viper itſelf; and this is the opi» 
nion of thoſe who have written lately on the venom 
of anima. 3 of ſcorpions and ſpidery 
4 | which 
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which kit each other with the bite or ſting, ſeemed 
to favour this opinion very ſtrongly. We read in the 


| philoſophical tranſactions that rattle-ſnakes die in 


avery few minutes, when they bite each other. It 


is at preſent known that this ſnake is a ſpecies of vi- 


per, larger than ours, and therefore they have by 
analogy drawn the ſame concluſion as to the viper 
and other venomous animals. | 

Certain Spaniards had brought 3 the Eaſt 10. 


dies three ſnakes called Cobras de capello, and one 
only had ſurvived the ae combats they had 
amongſt themſelves. Doctor Mead concluded that 
the other two died of the venom, and conſequently 


that the viper's venom ought to be likewiſe mortal 


to the viper itſelf. ' It ſeems to me that he ought 


rather to have drawn a contrary concluſion, for it is 
not likely but that the victorious ſnake which ſurvi- 
ved, would have been ſometimes bit by the two 
others; and yet we ſee that it contrived to live. 


Twould have been undoubtedly much better to 


have made experiments, than to have founded an opi- 
nion ſo ſlightly on a mere matter of fact as Mead has 
done, and on a fimple analogy drawn from caſes that 
ate very rare; particularly as the fury with which 
ſcorpions and ſpiders combat and mangle each other 


does not prove that they die of the venom they have 
received. Beſides, it has been obſerved that the ſpi- 


der which leaves the combat victorious, only dies 
v hen it has loſt ſome one of its organs neceſſary to 
life. As to the rattle-ſnakes, the exam ples we have of 
their combats are too rare and not ſufficiently authen- 

| ticated 
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A dated to furniſh a good andlogy." This could be- 

| fides be never any thing more than a ſimple analo- 
gv, rendered ſo much the weaker by there being 
certainly a very great difference betwixt this ſnake 


and our viper, whether we regard their ſtructure, 


or the activity of their ven. 
It is not eaſy to provoke vipers to bite each other; 
whatever care may be previouſly, taken to kindle 
them to fury. I employed the following method to 
get the better of this repugnance. Having ſeized 
| the neck of a viper with pincers, I kept its tail in my 
other hand to manage it with greater ſafety. . Tem 
| ployed an aſſiſtant to ſeize a ſecond one in the ſame. 
way. held the body of one of them to the head of 
the other, which perceiving itſelf to be cloſe graſped 
by the neck, hiſſed, twiſted itſelf, and fell with 
fury on every thing that came near it. The former 
one, which it bit ſeveral times, was much' ſmaller, 
and expreſſed each time, by the livelineſs of its mo- 
tions, the violence of what it ſuffered. I found a ſuper- 
ficial wound at the part where it had been bit, moiſ- 
tened with blood and with the venom from the tooth. 
I encloſed it in a glaſs vaſe, where it continued tran- 
quil for ſome minutes. To hours after I found the 
part where it had been bit a little ſwelled; chis 
ſwelling however continued but a little time, and 
the viper, recovering its natural vivacity, crept 
along the ſides of the vaſe, and raiſed its head with 
the ſame ſtrength as if it had not been bitten. Af. 
ter twelve hours 1 fer it 5 when it e as 


en 


ſtrong as another one I placed with it by way of WW 

compariſon. I put it again into the vaſe, and on 3 
the following day found it ſtill as lively and healthy 
as before. At length, thirty - ſix hours after, ſeeing no 
appearance of its having been envenomed, I killed 
it, I found ſeveral holes in the ſkin at the part Wn 
where it had been bit; the muſcles themſelves of 4 
the back were very deeply pierced ; and the blows 
of the tooth had in more than one place forced it 
through the bady, and through the abdominal 
viſcera. And laſtly, the wounds were a little in- 
Hamed, but there was no ee of ee or 

tumour. 

Two days alter I tried ten RR ge vipers, 
| which threw themſelves furiouſly: on the animals 
that were preſented to them. I made them bite 
another middle fized viper, which received, from 
ane of them two very deep wounds made with the 
teeth, from the other four. One of them even 
left a tooth in the wound. At every blow the vi- 
per received on its belly, all of which were directed 
to the ſame ſpot, it gave violent ſymptoms of pain, 
hiſſed, and nearly eſcaped from the hands of the if 
perſon that held it. I put it into a: glaſs vaſe, in 
Which it remained for a few minutes in a ſtate of in- 
ſenſibility : however, on afterwards placing it on the 
ground, it crawled about with great agility, I 
eould never diſcover any ſwelling at the part where 
it had been bit; the ſkin had notwithſtanding been 
Jacerated, and the muſcles laid bare: there was no 
hemorrhage. I kept it four days in the vaſe, du- 
| ning 
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ting which time it did not appear in the leaſt diſor- 
dered. The ſecond day I held an animal to it, which 
it inſtantly bit, and which died two hours after. 8. 
at length killed it and found that the blows of the 
teeth had pierced it through and through: the 
wounds were ſomewhat inflamed. The ſame thing 
happened to fixe other vipers which I had bit re- 
oO Teven forced a ſixth to bite itſelf at the 
Neither of them died, nor appoared-t to "ey in 
2 leaſt diſordered. . 
But to prevent any one PN nar; that the 
Safety -of the ſkin had kept the venom from pene-- 
trating, and to introduce it with greater certainty 
into the blood, I removed a confiderable portion 
of the ſkin from the backs of four vipers, and had 
them bit by ſeven others, from which they actually 
received ſeyeral blows of the teeth; neither of chem 
died, ior became ill, and only one of them: appear- 
ed to be heavy and ann and had a ae at 
its back. 17K 

Again, I irritated Ante viper, 1 5 Cate it | 
on the body with a pointed iron, and afterwards 
made it bite a piece of jagged glaſs. The venom 
ſpread from the tooth over the whole mouth, 
which the glaſs had cut and made bleed. I kept ir 
Niall, and waited the event. For the three firſt days 
it crawled about a little. On the fourth it was more 

Aively, but did not yet make any attempt to bite, 


even when provoked. On the ſeventh day I opened 


its mouth, and found it entirely healed, without 
any ſcar. On the ſame day I made it bite a mall : 
animal, which died an hour after. | 
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I repeated this experiment on three other vipers, 


and employed the following method. From one of 


them I removed a portion of the ſkin of the neck, 
from another a portion of that of the back, and 


laid bare the mulcles of the third juſt above the tail. 
1 wounded each of them at the part laid bare, bend- 


ing the point of the lancet a little, to open the 


wounds the better. Into each of theſe wounds I 


introduced a ſmall drop of the venom, that is to. ſay, 
as much as was neceflary to entirely fill it. I after- 


wards returned theſe vipers, each into its vaſe, 


where they remained very tranquil, and ſeemed to 


have ſuffered but little. Their wounds: were how- 


ever inflamed, but there was no ſwelling. I kept 
them alive for ſeveral days. 8 


— 


We now ſee what opinion ſhould be entertained of 
the ana logy betwixt the venom of the viper and that 


of other animals, and may judge into how great an 


errour thoſe have fallen who have believed that the 


yellow humour which flows from the tooth of the 


viper, and which is mortal to other creatures, is 


likewiſe ſo to itſelf, and that the bites of theſe dan- 
gerous animals are capable of poiſoning each other. 


If analogy could have any weight in this inſtance, I 
ſhould be tempted to belive that, contrary to the 


opinion of Mead, the venom of the {ſcorpion would 


have no ill effect on the ſcorpion itſelf, and that 
there is probably no venomous animal on earth, the 
venom of which can be hurtful to thoſe of its own 
ſpecies. If it be- ſo, it can only be in a very few 
animals, and only in the ſmalleſt of them, the venom 


of 
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of which is aerid and cauſtick, ſuch as bees, waſps, 
and hornets: It may likewiſe be true that the ſeor- 
pions of Aſia and Africa carry a venom that is mor- 
tal to their own ſpecies, ſince the venom of the Ita- 
W 1ian ſcorpion, when put on the tongue, is acrid and 
= pungent. It appears to me, that the general errour 
= which many obſervers, who are otherwiſe very Exact, 
have embraced, has its ſource in a deceitful experi- 
4 | | ment. It had been remarked, that when a ſcorpion 
W was ſurrounded by live coals, it was firſt agitated, 
and then turned its ſting towards its back, as if to 
wound itſelf. As it at length died, and was even burn- 
ed up, from-its violent agitation amongſt the live 
coals, it was fimply believed that it died from its 
venoin, and from its own wounds. The experiment 
is equivocal ; it is even falſe. I have repeated it a 
thouſand times, and have never obſerved that the 
ſcorpion ſtruck itſelf with its ſting ; it died roaſted 
and burned up, and not envenomed. 

It has likewiſe been obſerved, that the freſh water 
polypus, in ſwallowing its prey, ſometimes ſwallows 
the arms or claws with which it holds it; and like- 
wiſe, that when two of theſe poly puſſes diſpute tbge- 
ther, the ſtronger frequently prevails, and ſwallows 
the clawsof the weaker. The polypus, however, in 
neither of theſe caſes dies, although its venom, as 
we ſhall ſee hereafter; is very active. The parts thus 
ſwallowed, leave the ſtomach ſoon after, entire and 
alive, without having ſuffered any apparent change, 
and continue as before to ſerve as ehm to the 
animal. ä 
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CHAPTERYL 


The Venom of the Vi 0 is not a Poiſon to. every Species 
of Animals. 


Thus far we have ſeen that the venom of a vi- 
per is neither a poiſon to the viper itſelf, nor to 
thoſe of its own ſpecies ; and this ſingularity, led me 
to ſuſpect that it might alſo be innocent to ſome, 
other kinds of animals. Indeed why ſhould it not, 
be ſo, as well as to the viper? If, in a word, it, is 
not capable of decompoſing the ſolids, and altering; 
the fluids, of any particular living machine ; if itz, 
can neither diſturb the harmony of it, nor occaſion 
death; why ſhould there not be other living organi- 
zed creatures, on which it may have as little action? 
We know but little of the manner in which poiſong, 
in general act, but we know that there are many very, 
active ſubſtances which produce the moſt terrible 
effects on certain parts, and which notwithſtanding, 
have no effect on others. Stibiated tartar, for ex- 
ample, a ſubſtance that is introduced without dan- 
ger into the eyes, is a very violent emetick when 
received into the ſtomach. There are perſons who. 
are thrown into convulſions by the fragrant ſmell of 
the roſe. Theſe various accidents are owing without 
doubt to the ſtructure and organization of the animal 


machine. 
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ſons to certain animals, whilſt far from being hurt» 
ful to ſome others; they even ſerve as an aliment to 

them. Such is hemlock fot inſtance, which deſtroys 
the human ſpecies, and nouriſhes goats. It is thus 
that the bitter almonds we eat on account of their 
flavour, kill certain birds, and do no injury to others. 
It may likewiſe be the caſe then; that the venom of 
the viper may not be a poiſon to all kinds of animals, 
particularly if it act like narcoticks, that do not 
cauſe death by corroding the ſolid parts. Corroſive 
ſublimate is a poiſon deſtructive to all living animals, 
becauſe i its mechanical action is in fact capable of 
exercifing itſelf on all the organs of the animal 
machine. Narcoticks, on the contrary, ſo dangerous. 
to men, produce no ill effect on dogs. The differ- 
ent ſtructure of the organs of animals may then be 
the occaſion, that the ſame ſubſtance may at the ſame 
time be a very active poiſon to certain ſpecies? of 
them; and altogether of an indifferent nature, or an 

aliment, or even an excellent remedy, to others. | 
It is on theſe conjectures that I engaged in the long 
courſe of experiments I am going to relate. I had 
already obſerved, that of all animals, leeches are in» 
conteſtibly killed with the greateſt difficulty. When 
they are cut in pieces, each portion preſerves for ſe- 
veral months the motions it had before it was ſepa- 
rated from the others. I conceived that an animal ſo. 
tenacious of living, might well refiſt the venom of 
the viper, without dying or even being incommoded 
Fr.... 


mischine. Certain ſubſtances are known to be poi © 
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by it. I fixed then upon leeches, but before I had 
them bit, I took care on removing them from the wa- 
ter, to wipe them very dry with a piece of linen, 
fearing that the mucoſity or kind of glue that covers 
them, and which they emit when touched, might 
prevent the ſucceſs of my experiment. I had one 
of the largeſt kind, that are called horſe leeches, 
bit by a very ſtrong viper which I had previouſly 
thrown into a violent rage. It pierced its body, 
from which a ſmall quantity of blood flowed, ſeveral 
times through the whole ſubſtance of it. I after- 
wards put the leech into water, and it continued ta 
move as uſual. On the day following I changed 
its water, and found it very lively and ſwimming 
| perfectly well in the glaſs. ' It lived in this way for 
ſeveral days, and would certainly have lived much 
longer, had I not applied it to another purpoſe. 
I took a ſmaller one, of that ſpecies that have 
different coloured ſtripes on the back, and that are 
employed in medicine. I had it bit by two vipers, 
' which pierced its body in ſeveral places. It was bir 
the next day by a third, and the day following again 
by two others. Its ſkin was full of holes, from 
which a viſcous and black matter flowed, on preſ- 
fing with the fingers. Notwithſtanding this it con- 
tinued to live, and move about in the water. Laſtly, 
1 had many other leeches of both kinds bit in the 
fame way, at ſome times in the head, at others in 
the body, and neither of them died of the venom, 


I did 
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91 did not op here, but fearing that the venom 

ao have been enveloped and deadened by the 
| glutinous humour of the leeches, which O0ZCS out 
in greater abundance the moment the tooth of the 


viper has pierced the kin, I made deep wounds in 


ſeveral with a biſtoury and with ſciſfars, and poured 
into them large drops of the venom. I introduced 
into the bodies of others, bits of tow moiſtened 
with the venom, and paſſed quite through, and this 
method, which I had always found mortal when 
tried on other anima!s, was quite without effe& on 
this occaſion, fince neither of the leeches died. I 
preſerved for ſeveral months, in glaſſes filled with 
water, parts of leeches quite alive. , Each of theſe 
pieces preſerved the motions there, that it poſſeſ- 
ſed when united with the other part of the body. 
I had ſeveral of theſe bit by vipers, and made 
notches in others, paſting into them bits of row 
ſteeped in the venom : neither of them died. 
They preſerved all their motions, and did not ſeem 
at all incommoded. The leech then has the pro- 
perty of reſiſting the venom 3 the viper, which 
is quite innocent to it. 
I afterwards wiſhed to try what would be the 
effect of the venom of the viper, on ſnails and flugs. 
I procured the largeſt of them, and of different 
kinds. * I had ſome of them bit in ſeveral parts of 
the body, and by ſeveral vipers. I likewiſe made 
inciſions, into which I. introduced the venom; 
taking good care before hand to wipe off the glu- 
tinous matter that covers them, that the poiſon 
? J's. 9 might 
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might penetrate the readier. Out of twenty- ſexen 
ugs and ſnails on which I made theſe experiments, 
one ſlug only died, twenty hours after it had been 
bit. I could not even ſucceed in killing them with 
the enyenomed bit of tow introduced into theix 
bodies. The greater part of them covered them- 
ſelves with their viſcous ſlaver on being bit. 

In the country about Piſa a ſnake is faund, which 
the peaſants call aſpick, and which they repreſent 
as more venomous than the viper. This creature 
bas ſome exteriour reſemblance to the viper, but 
has neither the canine teeth, the ſheath, nor the 
veſicle or. reſervoir of the venom; and the ex- 
periments I have made, have convinced me that it 
is an animal in no way dangerous. The ſnake with 
two heads that was brought to Redi, and of which he 
gives a deſcription at the beginning of his obſerva- 
tions on living animals that are found in living animals, 
was of this ſpecies. That of Redi was ſingular - 
however in having two heads. I wiſhed in the firſt 
place to be certain whether the venom of the vi- 
per is mortal to this kind of ſnakes, and had one 
of them bit twice in the tail by a large viper, 
Two days after, I had it bit by two others in the 
back, from which a little blood flowed, and after 
two days more held three other vipers to it, which 
gave it ſey en or eight blows on the neck with their 
teeth. It was rendered a little torpid by them, and 
was flower in its motions, but on examining it two 
N Gays e found it alive, and on putting it to the 
Sround 
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7 ground it * crawled along and ſeemed in be 
= n 99” 
The venom of the viper has no greater «tion on 
another larger ſnake, which in Tuſcany is particu- 
jarly diſtinguiſhed by that name; this is the adder. 
I had ſeveral of them bit on the back, tail, neck, 
and belly; to ſome of them I have even held three 
vipers at a time: neither of them died. They 
did not even ſeem ſurprized at it, neither were 
they ,benumbed. I at length employed the enve- 
nomed tow, forcing it into wounds I . purpoſely 
made. In fome of them I even removed the ſkin 
at particular parts, to convey the venom the better 
to the blood. All theſe attempts were without 
effect. It ſeems certain then that the venom of the | 
viper is in no way either mortal or dangerous to 
this ſpecies of ſnakes. It is not alone then on ani- 
mals of the worm claſs that the venom of the vi- 
per is deſtitute of action; there are others again, 
the organization of which is more compoſed, and 
which have a heart and many viſcera, and are not- 
withſtanding out of the reach of its fatal influ- 
ence. 1 
I have found 3 ſnake called cecilia, the 
orvai of the French, which likewiſe reſiſts the bite 
of the viper. I have frequently made experiments 
on theſe ſnakes; and have had them bit by ſeveral 
vipers at a time, and in different parts of the body. 
This creature, naturally ſluggiſh, did not ſeem in- 
c&imoded by the venom, even when I introduced 
it into its body by the means of inciſions. 
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Theſe three ſnakes, the aſpick, the cecilla, and 
adder, are not venomous, ſo that one incurs no 
'riſk, even when they bite ſo as to draw blood 3 
they have no canaliculated teeth, no ſheath. ſuch ; 
as that which covers the teeth of the viper, nor a 
reſervoir for venom ; in a word, they are creatures 
perfectly i innocent, as [ have aſſured myſelf by many 77 
experiments. . . ; 

I had two turtles bit by a very large viper, ren- 
dered furious, in the hind feet where the {kin is the 
leaſt hard. I kept them alive for more than ten days, 
during which time they did not appear to ſuffer, 
and walked as uſual. I had another bit ſeveral 
times in the neck, and as a clear proof that the 
teeth of the viper penetrated through the rough 
Kin, one of them was left in that had. forced its 
way into the vertebræ. On the day following, I 
had it bit in the neck by another viper, and by a 
third in the fore feet. Laſtly, on the third day it 
was again bit by two vipers in the neck and hind? 
feet. It not only ſurvived, but did not ſeem to 
have ſuffered the ſmalleſt inconvenience. One 
would have ſaid on the contrary, that it was 
become more ſenſible and active. 

I had five others bit in the breaſt and belly 
by eight vipers, after removing the inferiour ſhell, 
and laying the fleſh bare. Neither of them died. 
They were even living four days after, which is 
uſually the caſe with thoſe that have been deprived 
of the lower ſhell only. In others I made deep 
wounds in the feet, and even removes the ſkin in 

ſome 
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fome of them to introduce the poiſon the better. 
At length I forced into the wounds, large bits of 
tow ſoaked in the venom. Neither of them died | 
nor had the ſmalleſt ailment. 

I do not believe however that turtles are abſolirely 
beyond the reach of the effects of the venom. One of 
them died, after it had been bit by eighteen vipers. 
The blood oozed from the wounds theſe animals 
had made, in every part of its body. A third died 
twelve hours after it had been bit in the neck by 
three vipers only ; and a third again in the ſpace of 
twenty-four hours, notwithſtanding it had been 
fimply bit in the feet by two large vipers. It ap- 
pears then that this venom does but rarely pene- 
trate and diffuſe itſelf in the bodies of turtles, and 
that its action there is much ſlower and weaker 
than in the other animals with cold blood. Theſe 
laſt in general, die from rhe effects of this poiſon, | 
at leaſt all thoſe I have had bir, not even excepting 
eels, which however die later, and not till the end 
of eighteen 61 or tw caty hours. The other kinds of - 
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Ard laſtly, the ſmaller lizards enen ſurvive its 
bite for a few minutes. 

Animals with warm blood are univerſally 1 : 
by this poiſon ; I have at leaſt never met with any 
one that ſurvived its action. A ſmall goſs hawk 
died in leſs than three minutes, In a few ſeconds © 
it began to open its beak, as if it felt a difficulty 
of reſpiration, and had an inclination te vomit. A 
few inſtants after 1 it fell on its breaſt, and could. not 


gain 
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again recover its feet. It at length died with all 

che fymptoms of an extreme debility. I have ge- 

nerally obſeryed that animals with warm blood, and 
the action of the heart of which is very WER die 

much ſooner than the others. 

There are ſeveral kinds of animals, very diſtinct 
from each other, to which the venom of the viper 
is not a poiſon; or if it be ſo, it is but very rarely, 
and that with the leaſt poſſible energy. There are 
perhaps many others we are ignorant of, that refiſt 
its action. I have myſelf found ſeveral of the ſpecies 
of inſects and worms to which this venom is not 
hurtful. I ſhall perhaps ſpeak more fully of them 
in another work, in which I ſhall treat of the reme- 
dies againſt the bite of the viper. 7 

All theſe particulars ought to render the ode. 
fopher who ſtudies nature very circumſpe&, unleſs 
he wiſhes to bewilder himſelf at every ſtep; they 
likewiſe ſhow us how little truſt is to be repoſed in 
the ſimple analogy that may be found betwixt dit- 
Ferent animals, either as it regards life, or the eco» 
nomy of their motions, Nature does not ſuffer 
herſelf to be devined. Experiment alone, in the 
hands of an attentive and diſcerning obſerver, can 
| Wes from her her ſcerets, 


= The Venom of the ai is uot Acid. 


a 


o M POISONS og 


1 


CHAPTER VII. 


A N a mall publication i Mead on poiſons, vrinted 
in 1739, with the falſe indication of Amſterdam 
and Naples, the venom of the viper is ſaid to be 
acid, and to change the blue colour of the turne- 
ſol to red; of the truth of which he ſays he is con- 
vinced by his own experience. To be certain of 
this, I received the venom of a viper I had juſt 
killed, on a bit of glaſs, forcing it immediately from 
the point of the tooth, by a gentle compreſſure of 
the palate. I afterwards poured this venom on a 
bit of blue paper, which ſoaked it up, but inſtead 
of becoming red, turned a little yellow, and pre- 
ſerved this appearance even after it was dry. It 
appeared extraordinary to me that fo learned a 
man as Mead ſhould have been deceived in ſo eaſy 
an experiment. I therefore took a greater quan- 

tity of. venom, with which J rubbed ſeveral pieces 
of blue paper, and that nothing might be negleQed, | 
varied the experiment a hundred different ways. 
At times, to have the venom the purer, I took it 


immediately from the tooth, before it had touched 


the other parts of the mouth; and at others again, 
either forced a bit of cotton into the mouth of a 


being 
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ced it into that of a dead one filled with the venom. 


mixture does indeed become a little yellow, but 
viper: I could never perceive any thing beſides a 
only ſerved to confirm me in the opinion that 


firop of violets, nor the dye of the turneſol (a). 


| ms oF pes I took ſeyeral gud alkalies, ſuch | 


: 


living viper at the moment of its biting, or introdu- 


I diluted a quantity of venom in water, and wet 
blue paper with it. I tried to find whether the 
mixture of the venom with the other humours of 
the animal, had not deceived Mead 'as to the co- 
lour, and varied my experiments for that purpoſe 
infinitely, but in vain. I could never turn the 
paper red. It fimply took the yellowiſh tinge found 
in the venom itſelf. Mead likewile maintains, 
that he has ſeen the mixture of this liquor with 
violets become ſomewhat red: I have tried this, 
but the event has not been the ſame. When the 
venom is in a greater proportion than the ſirop, the 


never becomes red. I increaſed, I diminiſhed the 
quantity of the venom; I have taken it pure, and 
again have employed it mixed with the foam of the 


ſlight yellow tinge, and all my experiments have 
the venom of the viper neither changes red the 


In the ſame work, on poiſons, Mead maintains 
that the venom of the viper is a true acid, and that 
it efferveſces with alkaline ſubſtances. In conſe- 


(a) D Door James is likewiſe of opinion chat the Ws of the 
viper is acid, becauſe, according to him, it changes the dye of 
the turneſol and "PE of violets red, as other acids do. 


As 


* 
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25 the ſpirit of hartſhorn, and oil of tartar per de- 
liquium, with which I mixed different quantities 
of the venom, always pure and unmixed with the 
other liquors of the mouth. I never could ob- 
ſerve the ſmalleſt motion nor the leaſt efferveſ· 
cence, at the moment of their union. It was in 
vain that I had recouyſe to a microſcope, I could 
never obſerve the ſmalleſt air- bubble diſengage 1 it 
ſelf ; the colour remained the ſame, and I met with 

nothing that gave me the ſmalleſt ſuſpicion of the 
exiſtence of an acid in the venom: It muſt not _ 
be thought that the rapidity of the efferveſcence | 1 
prevented my ſeeing it, ſince the drop of venom _ Þ} 
was ſo ſlow in uniting itſelf to the alkalies, that it 7 
was eaſy to follow it with the microfcope, and to ; 
ſeize the preciſe moment of their perfect union. | 


CHAPTER VIII. 


The Venom of the Viper is not Alkaline. 


A S authours are to be found who pretend that ; 

the venom of the viper is alkaline, and not 'acid, 

and as it is principally on the activity and ſudden- 

neſs of its effects that they have founded this their 

hypotheſis, I thought it adviſable to conſult ex- 

periment thereupon. I took then different acid | 
Ng 8 liquors, 8 5 
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liquors, Goh as vinegar, ſpirit of alt, wit F 
nitre, ſpirit of vitriol, and laftly, ſeveral acid ſalts 
extracted from plants. I united with all theſe acids 
a larger or ſmaller proportion of the venom, but 
could perceive no other than a yellow colour, 
which appeared whenever the quantity of venom 
exceeded that of the acid. I armed myſelf with 
a good microſcope, and never found either ef. 
ferveſcence, motion, or air bubble, to reſult from 
this mixture. I tried it afreſh with ſirop of vio- 
lets, but it did not turn it green, as alkaline ſub-= 
ſtances uſually do. ; 
It is equally without foundation then 4 natu- 
Taliſts pretend that the venom of the viper is acid 
or alkaline; and it is ſtill with leſs reaſon that they 
have contrived to exnlain by theſe. hypotheſes, the 
pernicious effects of this poiſon. Their irrational 
theories are completely belied by experiment, the 
only guide to thoſe who enter into the ſearch of 
phyfical truths. It muſt however be acknow- 
ledged, that Dr. Mead has corrected many errours 
as to facts, in a new edition of his work on poi- 
ſons, printed in Paris in 1751, which has reached 
me too late. He there retracts what he had advan- 
ced on the acid quality of the venom of the viper. 
He confeſſes that the experiments made with the 
turneſol and firop of violets are falſe, and that the 
venom. neither efferveſces with acids nor alkalies. 
This avowal prevents me from endeavouring to 
account for the contradiction betwixt his experi- 
en 
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ments and mine, and from pointing out what may 
| have occafioned his errour. 


* 


CHAPTER IX. 


* 


No Salts are hag in the 8 the Pays . 


Tiws have I the {aciofadtion of being the firſt, 9 8 
to confirm, by experiments more numerous and 15 
more diverſified than his, the truths which Mead. 
has diſcovered, and which no one that I know of 
has bufied himſelf about fince him. This con- 
formity fixes in an unvariable way the certainty. of; 
my obſervations. © | : 
In the courſe of my reſearches I have examined 
with the moſt ſcrupulous nicety into. the exiſtence. 
of that pungent and cauſtick ſalt, which Mead, 
himſelf in his laſt work, and all the obſervers; 
after him, ſay "TY have ſeen in. the venom. on 
viper (a/. 
Mead regards it as a neutral falt. He 8 
that he has ſeen it floating in the ſtill liquid ve- 
nom, and deſcribes it as formed of . ſharp 


(a) James maintains with Mead * he has * theſe 
ſalts, although in a ſmall quantity, in the diluted venom. "They 


both ſay, that the net-work it forms 1 in drying, i is * com- b 
. of ſmall cryſtals, e 


4 points. 
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points. But what was my ſurprize when on ext 9 


mining the venom with a microſcope, I could ne- 
ver diſcover this collection of ſaline cryſtals which 
the learned Engliſhman believed he invariably 
faw! I even employed, but ineffectually, the 
very ſtrong lens“ made in England. I could find 
nothing throughout beſides a yellowiſh and viſ- 
cous humour, without any determinate ſhape, with- 
out diſtinct floating corpuſcles or particles, and 
alike in all its maſs, as an oil of any kind appears 
when viewed with a microſcope. The yenom I 
employed was pure and taken from the tooth alone. 
à varied this experiment an hundred different ways, 
and even had recourſe to the ſolar microſcope; 1 
at length ſatisfied myſelf that there are in reality no 
falts in the venom, and that Mead muſt have been 
impoſed upon by ſome particular circumſtance. . 
I then recollected that I had formerly ſeen with 
4 microſcope, certain tranſparent bodies which 
floated on the human ſaliva, and which might 
eaſily have been taken for ſalts. Indeed any one 
Who is not very converſant in the uſe of the micro- 
ſcope, and who is not well acquainted from habit 
with the ſhape of the different ſalts that are found 
in liquors, particularly whilſt they are drying, 
would eafily perſuade himſelf that the ſmall dia- 
Pphanous particles which float on the ſaliva, are 
_ abſolutely of a ſaline nature. They are however 
| tov: light, too large, and not ſufficiently tranſpa- 
rent, to be really ſalts. They vary both in ſize and 
thape. The direktion of theſe ſmall bodies is ra- 
ther 
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| ther crockid than firaight; 3 they have foltbbes and 
| Folds on their ſurface; and laſtly, they become ſhri- 
velled and obtuſe in proportion as the ſaliva dries. 
Thus are they to the eyes of 4 practiſed obſerver, _ 
nothing more. than ſmall pellicles or light, plaited, _ 
membranes, and as it were the relicks of almoſt 
digeſted aliments.. In reality, they' diſappear on 
waſhing the mouth well, and I have obſeryed on 
touching them with a fine and ſharp needle, that 
they lengthen or ſhrivel up like ſmall bits of ſkin. 
I have met with ſmall floating bodies ſimilar to 
thoſe that are found in the human ſaliva and in that 
of animals, with the aſſiſtance of à microſcope, in 
the ſalivary humour of the viper. I have likewiſe 
ſeen ſome of them floating in a drop of venom I had 
caught on a ſmall filver ſpatula, put into the mouth 
of a viper, the palate of which was ſtrongly com- 
prefſed, I then conceived how Mead was led into 
this errour. He certainly took the venom from'the 
mouth of the animal, and not in the way I did, im- 
mediately from the tooth ; and regarded the ſmall ; 
bodies which proceeded alone from * an 
belonging to the venom. | 
It is likewiſe true that ſmall bodies or 0 
ſomewhat yellow and tranſparent, are often found 
in the venom of the viper whilſt yet fluid. This 
never happens but when a ſtrong compreſſion is 
made on the palate or veſicle, at which time, far 
from being pute, the venom flows mixed with er 
cor puſcles ſupplied of the adders es 4 | 
You. & Fe E E In 2 
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In Mead's works we likewiſe find an obſervation, 
which is repeated in the Paris Edition, and which 
appears to eſtabliſh the exiſtence of theſe ſalts in a 
clear and evident way. He ſays, that in examining 
with a microſcope the venom of the viper put on a 
bit of glaſs, the ſaline particles, in proportion as it 
dries, are ſeen to form themſelves into very fine and 
ſharp chryſtals, reſembling a very fine ſpider's web; 
and that theſe tranſparent chryſtals or needles con- 
tinue perfect for ſeveral months, ſo ſtrong and firm 
are they, notwithſtanding their ſmallnefs, 
I took then a drop of the viper's venom, perfect- 
ly pure and free from any mixture with the other li- 
quors of the mouth. 1 dried it on a piece of glaſs, 
and viewed it with a microſcope. What was my | 
ſurpriſe on obſerving, inſtead of the drop, a heap of 
different tranſparent bodies, of an equal ſurface, and 
diſpoſed with great ſymmetry and regularity! their 
_ ſhape was in general quadrilateral or trianguſar, and 
their points very ſharp, ſo that they ſtrongly reſem- 
bled the net-work Mead has deſcribed. Their regu- 
larity and tranſparency might at firſt fight very eaſily 
cauſe them to be taken for ſalts, but they were too 
large, and arranged with too much order, not to 
make one miſtruſt this appearance. What at length 
fixed me in the perſuaſion that they were not chryſtals 
was, that I did not ſee any of them in cluſters, as 
they are found in other ſalts; they were all diſtinct, 
and placed at equal diſtances from each other. 
Perſons who are ed to view the ſalts of 
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proofs. I now ſuſpected that the venom had ſplit 
and cracked in different places in drying, and that 
rhis had occafioned its being thus divided on the 
glaſs, as happens to ſeveral ſubſtances, which when 
they dry; ſplit in this way into thouſands of frag- 
ments, either pretty regularly ſquared, or in a tris , 
angular form, and all at equal diſtances.  .If theſe 
cracks are throughout of the ſame ſize, it is owing 
to the ſame cauſe, that is to ſay, evaporation, acting 
at the ſame time and with ſame the force on the 
whole ſurface; it is from this that it repreſents a 
kind of net-work with nn we re 
the web of a ſpider. 
- Laſtly, to make myſelf ſtill more certain that theſe 
were not ſalts, but rather ſo-many ſcales and bro- 
ken pieces of the dried venom, I fell upon a new 
experiment which I thought a deciſive one. I dried 
a few drops of the venom, ini a very pure ſtate, in 
a ſmall concave glaſs; I then examined them with 
a microſcope, and found them as uſual, full of ſmall 
crevices, repreſenting a ſpider's web. It was how- 
ever very clear that theſe chinks, towards the bot- 
tom of the glaſs, were larger in proportion as the 
dried humour had a greater thickneſs. Theſe pre- 
tended ſalts were no other than the fragments of 
| venom ſeparated and dried on the laſs. Thoſe 
that were the thickeſt had little or no tranſparency. 
＋ hey were of a yellow colour, like the venom itſelf 
in a fluid ſtate... They are ſimply cauſed then by the 
Fa of the venom 1 from each other dur- 
19 Ez e Boe, OF TIN ng; 
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ing the evaporation; and this is even vide, tothe 


eye, without the aſſiſtance of a mieroſco pe. 
But to remove all doubt and ſuſpicion on a mar- 


ter ſo important and ſo generally adopted, and on 
which Mead has in ſhort founded his hypothefis.of 
the action of the venom carried into the blood of 
animals, I made another experiment, which abſe- 


Htely proves the nonexiſtence of this pretended ſa» 


line network. I put a drop of venom on a flat and 
ſmoeth glaſs, and followed it very attentively with 
the microſcope during the whole time of its dry- 


ing: nothing occurred however ſimilar to what hap» 
_ pens to ſalts diffolved in water. The ſaline particles 
during the progrefs. of the evaporation collect toge · 
ther and approach towards the. centre from the cir- 
cumference, forming at firſt very ſmall chryſtals, 


which enereaſe in bulk, from the addition of ſaline 
particles of the ſame nature which unite with them. 


Here, on the contrary, I found nothing beſides a hu- 


mour which, in proportion as it dries, cracks and 
preſents furrows, that form the quadrilateral and 
triangular fragments I have mentioned. Theſe cre- 


vices, which are like the ſpaces betwixt the threads 


of a net, appear ar firſt at the circumference, and 
proceed gradually towards the centre in proportion 
as the deficcation advances. But the quadrilaterak 
and triangular fragments that fill the ſpaces betwixt' 


the crevices, and repreſent meſhes, do not enereaſe 
here as the ſaline particles do in a diſſolution of ſalt! 


during the progreſs of the evaporation. I repeated 


this ſeveral times with a fingular pleaſure, I mixed 


v.. the 
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| 40 venom u h a few drops of very pure ſpring wa- 
ter, which I left to evaporate, and obſerved it pa- 
tiently with a microſcope, hoping in this way to diſ- 
_ cover any ſalts it might contain, but T was not ſo 
fortunate * nd better method can however be fallen 

| upen® for this purpoſe. 

Two celebrated Profeſſors of the Viiverſity of 
Piſa, Meffeurs Perelli and Lampredi, were 
witneſſes to my experiments. They very glad - 
ly honoured me with their preſence, and con- 
ſtantly affifted me, particularly when 1. made my 
reſearches on the ſalts of the venom of the viper. 
They both agree that whatever reaſon they might 
have previouſly had to ſuſpect their exiſtence, my 
experiments, joined to a little reflection, have been 
more than ſufficient to deſtroy the very * of a 
ſuſpicion. 
It muſt likewiſe be remarked, that the VER 
which form when a large drop of the venom is eva- 
porated, are much larger than when the drop 1 
ſmall, or when it is diſſolved in water, qr very much 
ſpread on the glaſs; theſe large clefts are diſpoſed 
like rays that proceed to an union with each other, 
towards the centre of the dried venom. The ſpate 
betwixt theſe rays is likewiſe difſe&ed by other 
taanſverſe rays, which become cloſer in proportion 1 
as they approach the centre, and form the above- 
mentioned figures, beſides many other very irregu- 
lar ones. Theſe tranſverſe. elefts are ſmaller at the 
circumference, are at greater or leſs diſtances from 
cach other, and are bent into ſegntents of a circle. 

"ih 3 | When 
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When che venom of the viper is ri with . 2 
microſcope, very ſmall and tranſparent particles or 
ſpots are likewiſe ſometimes obſerved in it, which 
are the laſt to dex. ike. 

Thus have I fully atinhed naſe of * none x: 
iſtence of thoſe ſalts which phyſicians: and naturar | 
liſts have hitherto admitted with, ſo much confi- 
dence. - I have ſeen the theories founded- on this 
principle, to explain the action of the viper's ve- 
nom, fall and vaniſh before experiment, which 
proves that no ſalt, either acid, alkaline, or W 


exiſts in this humour. 1 
| | 
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zo the teſtimony of Redi, the venom of the 
viper was at firſt thought to be infipid, and ſome- 
what fimilar in taſte to the oil of ſweet almonds, 
We however find in no part of his works that. he ex- 
perienced this himſelf. He ſeems on the contrary to 
have truſted in this reſpect to a certain Jacques, a vi 
per-catcher, who was venturous enough to taſte this 
dangerous liquor. He boaſted that he could ſwal- 
low a whole ſpoonful of it, and Redi tells us chat 
he has been ſeen to take 1 it ſeveral times. | 
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Mead, on the other hand, aſſures us that he has 
taſted it himſelf, that he has made others taſte it, 
and that it is acrid and pungent ; he !ſays that it 

leaves a ſenſation of burning on the tongue for ſeve- 
ral hours, notwithſtanding it is diluted with warm 
water. He adds, that a pain and ſwelling of the 
tongue ſoon rewarded the temerity of him who taſtec 
it pure. Theſe contradictions reduced me to the 
| philoſophical neceflity of taſting the venom myſelf. 

I did fo, but not without repugnance ; and as the 
celebrated Morgagni obſerves in his excellent letter 
on poiſons (a), I ſhall adviſe no one to try it in the. 
gaiety of his heart, leſt he ſhould. happen at the 
time to have ſome excoriation on the tongue, which: 
is a eireumſtance not always eaſy to determine. 
Here however a point was to be ſettled which has 
divided the opinions of the woſt modern and maſt 

reputed authours, | 
I put a drop of the venom ho abt of glaſs, 
and diluted it with ten or twelve drops of water; 1 
touched the tip of my tongue very flightly with it, 
and immediately felt a ſenſation as it were. of cold 
and infipidity. I waited a little, in expectation of 
that burning ſenſation, which acid and cauſtick 
liquors occafion, and at length withdrawing my 
tongue, . paſſed it acroſs my lips, gums, and pa- 
late, that I might better come at the ſavour of the 
venom : notwithſtanding this] cobld find no taſte in 
it, except that of a very inſipid liquor. I then took 
all the venom I could expreſs from à vipet, and 


(a) De ſedib. et cauſis morb, Epiſt. 1 | 
E 4 Vet» | 


W f 
ventured to put it in a pure ſtate on my tongue, rod | 
point of which I rubbed well with it, as the 
ſenſible part; I likewiſe rubbed my lips with A 
1 found a degree of conſiſtence and viſcoſity in it, 
but nothing acrid, pungent, or burning; in a word, 
it had no determinate taſte. It is however not ſo 
 infipid as pure ſpring water, There is ſomething 
in it that reſembles the almoſt inſenfible ſavour of 
the freſh fat of animals, with a very flight flavour 
which one can ſcarcely Vain. but which would 
be pretty like that of the viper's fat, if this: * 
was not ſtronger and more nauſeous. 

I found no greater taſte nor ſmell in it on drying 
it, and reducing it to powder, As I could meet with 
no naturaliſt bold enough to make the ſame trial, 
and as a ſupport to my opinion, I gave it to my ſer - 
vant, a native of Tirol, named Jacques Benvenuti, 
to taſte. This man, as intrepid as the one Redi 
ſpeaks of in ſuch terms of admiration, ſwallowed it 
repeatedly at different times, at ſome times pure, 
and at others diluted in water, varying the quantity, 
and never perceived it to ſwell or burg either the 
tongue or the mauth. He ſaid however that when 
he took it pure and in a large quantity, the ſenſa- 
tion he felt was very different from that excited by 
oil of {weet almonds, pure water, or either acid or 
ſharp ſubſtances: but he could not tell in what this 
difference conſiſtec. A ſenſation ſometimes con- 
tinued on the tongue for ſeveral hours, not of pain, 
. as he deſcribed it, ſuch as is felt on taking 


ſome· 


#5 | 6 


'oNn POISONS. = 


| ſemerhibg aſtringent. His obſervation was aſh for 


I myſelf have experienced this diſagreeable kind of 
ſenſation, which frequently continued for ſive or fix 
hours, in the parts of my mouth where the poiſon 
had remained a long time, If it is taken in a ſmall 
quantity and mixed with water, it leaves no ſenſa- 
tion on the tongue; and this ſpecies of diſorder in 
the mouth is not felt the inſtant the venom is taſted, 
nor immediately after, but only at the end of a cer- 
tain time, and it is likewiſe neceſſary that the ve- 
nom be kept a long time in the mouth. I have re- 
peated theſe trials more than an hundred times, and 
have never had my tongue either ſwelled, inflamed, 
or painful. What is ſtill more, the venom when 
even applied to the eyes, cauſes neither pain nor in- 
flammation. I have laid ſome of it ſeveral times on 
the tunica conjunctiva of different animals, ſuch 
as dormice, cats, and dogs, and neither tumour nor 
inflammation has ever ſupervened in this part, which 
is otherwiſe ſo ſenſible to the impreſſion of ſub- 
ſtances, frequently thoſe that are the moſt innocent. 
I have even introduced it into the noſes of theſe 
animals, without their ever betraying any fign of 
ſuffering the ſmalleſt inconvenience from it. 
It is certain then that the venom of the viper is 
in no way fimilar to cauſticks, and that it is not 
acrid and hot like that of the bee or ſcorpion. 
Seargely had I put an atom of the venom of the bee 
on my tongue, either pure or mixed with a little was 
der, than it TOS and burned. with as much vio. 


* 


nan A 
0 as . 1 lid applied the ſtrongeſt cauſticks 
that chemiſtry affords. The venom of the waſp and 
that of the hornet are not leſs acrid and pungent 
than the bee's, and the pain that each of them ex- 
cites laſts a long time. I took it ſometimes from 
the ſting, and ſometimes; from the ſmall veſicle 
that ſerves as a reſervoir to it, and found it in both 
caſes alike, and invariably productive of the ſame 
pain. It ſtill preſerves its ſtrength and cauſticity 
after having been dried, and kept for ſeveral days: 
It is the ſame with the venom of the ſcorpion 3 
the white and viſcous humour it throws out by its 
King when it darts it, cauſes a ſenſation on the 
tongue ſimilar to that occaſioned by the venom of 
the viper, but much weaker. It is on this account 
that the ſting of the bee is more painful than that 
of our ſcorpions. Probably the venom of thoſe of- 
Africa is exceedingly cauſtick, fince it kills animals 
in a very ſhort ſpace of time. | 
Iüaſterwards made a trial of the viper's venom on 
other animals, which, although they are not, like 
man, gifted with ſpeech, are not backward in ma- 
nifeſting by ſigns, the pleaſure or diſguſt they feel 
on eating any thing. I put then a drop of the 
viper's venom into the mouth of a dog; the crea- 
ture ſwallowed it with avidity, licked its lips for a 
long time, as if it had met with ſomething agree- 
able to its taſte, I then ſteeped. a, bit of crum of 
bread. in the venom, to ſuch a degree that it became 
quite yellow, and gave it to the ſame dog, at a timo 
when it had already fed fo Plentifully as to refuſe 
food. 
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food. It ſmelt to it, and inſtantly devoured i it, ma- 
vifeſting the ſtrongeſt defire for more: in a Word, 
every time a drop of yenom THEY its lips, it. 
licked it up with the greateſt ſatis faction. 
Every body knows that dogs, like children, are 
Fd enemies to whatever is bitter and acrid, 3 
that they are paſſionately fond of whatever is ſweet 
and unctuous. Hence we muſt conclude, that if the 


dog found the venom agreeable, it was undoubt- 


edly owing to its ſweetneſs. Thus is it abſolutely: 
falſe andi imaginary, that it is acrid and fiery ; as it 
alſo is that the tongue, on taking it, ſwells, in- 
flames, and becomes painful. 14 
Mead had an idea that the venom of vices hy 20 
applied to the wounds of a living animal, cauſed 4 
very painful ſenſation : a natural conception to thoſe 
who believe like him, that it abounds in falts, which 
render it hot. and cauſtick. He endeavours to eſta» 
bliſh his opinion on an experiment he made on a 
dog. This animal did not ſeem very ſenſible of the 
pain occaſioned by piercing the noſtrils with a 


erooked grooved needle; but when the venom en- 


tered the wound, it howled and became furious. I 
made the very ſame experiment on a young dog, and 
it appeared inſenſible to the entrance of the drop of 
venom into the wound. I muſt acknowledge hows. 
ever chat L have ſeen a cat ſhake itſelf and become 


More agitated, at the moment the venom was forced 


into the lips of a wound that had been made in its 


noſe. | But this experiment is always liable to er- 


rour, ſinee the Oey" not only remains in the 
wound, 
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wound, but the motion of the avimal'4s Mil red 
ther cauſe of its being more agitated there, and of 
its being forced ſtill decper, and cauſing a greater 
laceration of the parts. This is doubtleſs ſufficient 
to renew the pain, and even to wound the nerves 
that eſcaped the firſt introduction of the needle. 
I have often - poured the venom into incifions 
made with a lancet, and could at no one time aſſure 
myſelf to a certainty, that the introduction of it was 
productive of pain; although it ſometimes hap- 
pened hat I was Pretty ne ne: CONTAINER to the 
et 
But were it well Ace that the venom of the 
r cauſes pain, does it follow that we can draw 
an | indubitable concluſion that it abounds with ſalts, 
or that jt is acrid and cauftick ? As if we had not 
examples of a juice which, though inſipid to the 
taſte, brings on violent pain when applied to a 
wound. 1 have myſelf known people, who having 
been bit by a viper, have notwithſtanding felt but a 
very flight pain, ſuch as might very well have 
been cauſed by the fimple blow of the tooth. We 
have a dexterous viper-catcher at Piſa, named 
Bongi, who having one day been bit in the finger, 
did not perceive it till he ſaw the blood flow, a 
proof that he did not feel any pain. His father re- 
lates afimilar circumſtance ; he likewiſe had been 
bit in the finger, and compares the pain it occa- 
ſioned to the bite of a fly. However they both in 
the concluſion became very ill of their wounds, a 
clear demonſtration of the venom having found its 
| way 
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uay into this blood. Juris weld petudde rhewvifaien 


experience, that the venom of the viper is neither 


acrid ndr burning a), and that it does not contain 


thoſe ſalts which: ſo many writers have imagined, 


either for the purpoſe of explaining its mode of ac- 


tion on the blood; or becauſe they have been imper⸗ 
fect in their abe weten, . 0 
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Properties 7 the Venom. of the Viper. 


Re 


EEE e 
which I have neither found to be acid, alkaline, nor 
cauſtick, ſubſides inftantly on being thrown into 
water, like certain heavy oils. drawn from vegeta- 


bles. In this ſituation the parts of it preſerve their 


viſcofity and natural union, and remain in that ſlate - 
for ſome time, without changing either their primi - 
tive colour, or their tranſparency. This poiſon then 
is heavier than water, and differs in that -reſpe&- 
from common *oils, from the fat of animals, and 


from that of the viper itſelf, all of which float on 


water. Oils and other liquids that are heavier than 
water, ſhould be at leaſt ſuſpected, and are indeed 


often found, to be very violent poiſons. - Without 


mentioning the oils of the common and cherry lau- 


(0), modification. this eee , admits of, vin be | 


town i in the ſequel, 
ret; 
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* the red oil of bitter uon. * diſillation is 


a poiſon. | 
My next 1 has VEN WR nd u ve - 


nom of the viper is inflammable, that is to ſay, whe- 


ther the phlogiſtick principle it contains is capable 


of taking fire. I have thrown it on burning coals; 


"T have ſteeped a piece of paper and a bit of wood in 


it, and I have collected it in ſmall drops on the 


point of a needle: it has never taken fire, and 1 
have not found it to be more inflanithable than the 


other fluids of animals. 
This obſervation holds good as to the venom of 


the bee, and thoſe of the waſp, hornet, and ſcor- 
pion, which ſo far reſemble that of the viper. They 


all conſume antl Ury in the fire, without . 


into a flame. 


Fo If a pure . _ of the viper. Venom is 


applied to the mouth, it is found to poſſeſs a cer- 


tain viſcoſity. ; but when it is dried in large drops 


on a bit of glaſs, it has the appearance of a tranſpa- 
rent and yellow jelly: it then, like pitch, adheres 
ſo ſtrongly to the teeth, that it is with 1 de- 
| cee from fhem. V Tr 
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IT his been ſeen that, döntrety to the opinion of 
Redi, the venom of the viper flows from the hole 
at the point of the tooth, and that it enters by the 
hole fituated at its baſis. According to this diſpo- 
fition one would be tempted to believe, that theſe 
teeth have been formed for the expreſs purpoſe of 
killing, ſo much does the ſmall hole at the point 
ſeem calculated to convey the venom into the blood 
of the animal bitten. But I do not here pretend to 
recur to final cauſes, and am very far from think- 
ing that all this fingular mechaniſm in the viper, 
has been expreſsly made for the deſtruction of 
other living creatures. The venomous liquor with 
which it is provided is perhaps neceſſary to its di- 
geſtion, and I ſhall ſhow that it ſingularly diſpoſes 
the fleſh on which the viper feeds, to a ſpeedy pu- 
trefaction; a degree of change 'tis neceſſary for it 
to undergo for the purpoſe of being well digeſted. 
However, by an unlucky but neceſſary mechaniſm, 
the ſame tooth at once conveys the poiſon into the 
animal the viper bites, and into the aliments it 


feeds on. Who knows but that the depriving it 


of this venomous humour wou expole it to acci- 
e ; | F dente 
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dents fimilar to thoſe that happen to other animals, 
from a defect or depravity of jane one of their 


eſtive juices ? 


If it were true, for . chat the human ſa- 
liva, as has been believed, is a poiſon to certain 


kinds of animals, and a philoſopher in this num- 


ber, reflecting and reaſoning on its nature, ſhould 
obſerve that this ſaliva is one of the principal 
juices that concur to our digeſtion, would this rea- 
ſoning animal be miſtaken ? Would it not, on 


the other hand, have divined nature? But if, on 


the contrary, one of theſe ſperies' of animals ſhould 


pretend that our ſaliva has been ſupplied us for 
the purpoſe of poiſoning them, ſince it actually 
does deſtroy them, would it not be fallen into a 
very abſurd errour ? See however where thoſe in- 
_ cautiouſly hurry themſelves, who inceſſantly recur 
to final cauſes, in the examination and explanation | 


of natural facts and events. 


Finally, it is a general law of venomous animals 


that wound either with the tooth or ſting, to con- 
vey the venom into the wound by holes or orifices 


they have in thoſe parts. As to the ſcorpion, 
writers do not agree either on the number or fitua- 
tion of theſe orifices. Redi, by an inconceivable- 


fatality, could never diſcover them ; and as he had 


ſeen. only a fingle drop of venom on a plate of iron 
againſt which he had made a ſcorpion ſtrike (its 
ſting repeatedly, he inferred from thence that there 
was a fingle hole only at its extremity. Valiſnieri 
reckons as many as three. It is however very cer- 
4+ 4 taia 
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tain that thoſe of Tuſcany I have examined, never 
had more than two lateral openings, through which 
the venom flowed, and that neither a ſingle one 
nor three are to be found in them, as theſe two ob- 
ſervers have maintained. When the ſmall veficle 
which terminates the tail of the ſcorpion, and at 
which the ſting begins, is gently compreſſed, the 
two lateral apertures, and likewiſe the venom at 
the criſis of its flowing out of them, are ſeen with 
the help of a good en A 

But to return to the viper; its venom preſerves 
itſelf in the cavity of the tooth for ſeveral years, 
without looſing its colour or tranſparence. If this 
tooth is then put into warm water, the venom diſ- 
ſolves very quickly, and is ſtill capable of killing 
animals. It beſides preſerves its activity for ſeve- 
ral months after being dried and reduced to powder, 
as I have many times experienced in common with 


Redi. It is here ſufficient that it is conveyed into 


the blood as uſual, by the medium of ſome, wound: 
it muſt not however be kept too long, fince I have 
frequently known it to loſe its effect at the end of 
ten months. ö 
Il do not heſitate to alin. that the animals the 
death of which is occaſioned by their touching 
the heads of vipers, even a long time after they are 
dead, are in reality ſimply poiſoned by the venom 
lodged in the cavity of the tooth, which being diſ- 
ſolved by the blood of the wound, may have flowed 
gut at the elliptical hole at the point of the tooth. 


A bit of dried venom that * happen 1 to adhere to 
You, I, * the 
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the outer furface of the tooth is likewiſe 8 
of producing this effect. I am well aſſured by all 
the obſervations I have made, that the head of the 
viper dies in leſs than twenty-four hours, and 
that its muſcles dry in a few days provided they 
are in a very dry place, or ſoon become putrid if 
the place is wet. The teeth of the viper are be- 
fides very ſharp, ſo that they pierce the ſkin, how- 
ever flightly they touch it. I have twice fucceeded 
in killing animals by fimply wounding them with 
A tooth which had been plucked from a viper ſeve- 


ral hours before, and which was filled with coagu- 


lated venorn. If the nephew of the famous Jaques 
the viper catcher, as Redi informs us, wounded 
himfe}f feveral times in the hand ſo as to draw 
blood, with viper's teeth he had juſt plucked out, 
without his ever experiencing any other ill effects 
than what would have reſulted from the prick of a 
pin or of a thorn, he did not however at any time 
make the experiment without the greateſt riſk of 


there being ſome remains of this mortal poiſon 


in the tooth. The chickens likewiſe that Redi 
wounded in ſeveral parts of the body, with the teeth 
Plucked from a A viper, all incurfed the _- 
Tiſk. 

1 do not deny but that the venom contained in 
the veſicle may be likewiſe capable of killing, even 
on the day following that on which the head has 

been ſeparated from 'the body of the viper. To 
effect this it will be ſufficient that the animal has 


not bit before it was killed, and that the head is 
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neither too dry nor too rotten, ſince in theſe caſes, 
the veficle would either be deſtroyed, or could no 
longer convey the venomous humour to the tooth, 
by the excretory eonduit already obſtructed and 
dried Vs, 
From what has bitherto been aid, it "may be d 
conceived how. certain mountebanks, according to 
the relation of the authour of a work on Theriaca, | 
dedicated to Piſo, ſuffered themſelves to be bit by 
vipers with impunity. “ There are men,” ſays this 
authour, who under the pretence of poſſeſſing 
an antidote, have themſelves bit by vipers ; they 
<< previouſly give them a certain paſte which ſtops 
up the holes in their teeth, and thus renders- 
5 e their bites jneffectual, to the great aſtoniſhment 
ce of the ſ pectators, who are ignorant of the method 
- employed by theſe people to conceal their im- 700 
xc poſture.” - This paſſage clearly ſhows us, that 
even in theſe times they had ſome knowledge of the 
ſtructure of the viper's teeth, and that they were 


of opinion, that the venom. was carried by this hole 
1 into the wound. We likewiſe find in the work of 
L Chryſogonus,; entitled De Artiſicioſo modo Curandi 
3 Febrium, that this authour, ho lived a long time 5 
after, was of the ſame opinien. Speaking of the 
v. . viper, he ſays, “ it has two teeth, the right and the 
py © left, fixed in the lower jaw, and each of them 
0 © perforated ;: they are longer than the others, and 
0 are ſhed every year when theſe animals quit their 
Big he Kin: theſe two teeth are enveloped in two ve- 
is 
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ce ficles filled with venom, whence it flows into the 
tooth by the Aw canal, the inſtant the viper 1 
6 bites.” We | v 
This authour ſeems only to have added - miſtakes 
to what was known of the natural hiſtory of the vi- 


per before his time. It is falſe, for example, that 


it ſheds its teeth every year, when it changes its 
ſkin ; it is falſe that the two veſicles ſurround the 
teeth ; it 1s falſer ſtill that theſe two teeth are placed 
in the lower j jaw. This alone proves fully that he 


never examined the mouth of the viper. 


I endeavoured myſelf to have animals bit with 
impunity, and for this purpoſe prepared a paſte 
with pitch, turpentine, and yellow wax. I made 


two vipers bite ſeveral times at this compoſition, | 


and they remained for ſome days without being 


able to do any miſchief. ' I found that their teeth 


towards the point, were indeed filled with this gluti- 


nous paſte, which ſtopped. up the orifice out of 


which the venom ſhould have flowed, FLING 
I do not believe however that this method is a 
certain prepatative againſt the bite of theſe animals. 
We have ſeen that there are circumſtances in which 
the venom may likewiſe paſs immediately from the 
excretory conduit into the ſheath. The ſureſt way 
then would be to entirdly. remove the reſervoir; and 
thus the mountebank would impoſe on -the, ſenſes 
of the vulgar with greater certainty, ſince he 
would no longer have any e to drend n theſe 
* — 1 ö 
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There are + extellent Aan wks believe that 
the flv, which they call in Tuſcany, Afillo, (the ox- 
ly) throws out a venomous and cauſtick juice from 
the end of the ſting it has at the extremity of its 
belly. Valiſnieri, who has written ſo well on this 
inſect, thinks that when it pierces the hide of the 
larger animals with this very ſharp ſting, it inſi- 
nuates into it a ſpecies of poiſon of a very corroſive 
nature, which irritates and as it were burns the ten- 
der filaments of the nerves of the part, ſo as to pro- 
duce ſpaſms, throws their blood into an 8 
ſcence, and drives them to madneſs a). 
Reaumur, that great and exact obſerver of che 
minuteſt animals believes, in oppoſition to the opi- 
nion of Valiſnieri, that this pain is rather the effect 
of a ſimply mechanical wound, than of a venom or 
any other cauſtick matter that the e may throw 
out of its ſting 7. 

The celebrated Morgagni, after having nicely 
weighed theſe two opinions, does not preciſely em- 
brace either of them, but ſeems to combine them 
ſo as to form one opinion out of two. He maintains 
that the pain which the ſting of this fly cauſes to 
animals, frequently depends on two cauſes at the 
ſame time; that of a confiderable nerve wounded 
by the ſting, and of an acrid and cauſtick venom 
which e the nerves vt e 
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The opportunity 1 bad of procuring theſe Hes; 
in{pired me with the wiſh of examining them. The 
ancients were acquainted with a fly that, with, i 
its ſting, threw whole herds into 75 The Greeky 
called this fly Oeftros. The Latins have likewiſg 
mentioned a fly, the ſting of which produced the 
ſame effect on large animals. This they named A, 


fillus, I do not-doubt but that the O. of the 


Greeks, and the Affillus of the Latins, is the ſama 
with the Tabauus of Varro and Pliny, And although 
the ancients have diſcovered their uſual negligence 
in the deſcription they have given of this fly, ir is 
however impoſſible not to ſee that it is no other than 
the Affllo of the Tuſcans, and the Taon (ox-fly) of 
the French. We muſt otherwiſe determine within 
ourſelves, that a fly which was ſo common amongſt 
the Greeks and Latins, has not deſcended to us, 
and that its ſpecies has been long deſtroyed and ex- 
tint. I flattered myſelf that T could find with eaſe 
the ſmall veſicle that contains the venom of this fly, 
and the hallow ſting that conveys it, as they are 
readily fetindin the bee, the waſp, and the hornet; 
1 was however deceived, The ſting, much diner 
than that of the bee, is notwithſtanding neither hol- 
lo nor channelled, and T could never diſcover any 
cavity in it, either in its outer or inner part. I did 


not ſucceed better in finding the reſervoir of this 
| pretended humour; in ſearching for which the 


ſtrongeſt lens“ were ineffectual; it was in vain that 
compreſſed the extreme part of the belly and the 
root of the ſtipg, I could never pexceiye a fluxion 


of : 


%% 2 AO. 2 


Li © 


of this liquor, as it is ſeen in the bee, waſp, and 
hornet; and in a word, in all the animals that con- 
vey venom into the wounds made with their ſtings. 
But to leave nothing undecided on this ſubject, 
I endeavoured ſeveral times myſelf, and engaged 
others in the ſame trial, to diſcoyer the venom by 
its taſte, by applying the ſting and the parts of the 
belly moſt adjacent to it to the mouth. I bruiſed it 
betwixt my teeth, and rolled it in my mouth, but 
could not find any thing acrid or burning in it, and 
did not feel the ſmalleſt pain or inconvenience, If 
it were however true, that this humour is ſo very 
acrid and cauſtick as to burn, as it were, the nervous 
filaments of the oxen, I certainly ought to haye felt 
it on my tongue, fince the venom the bee carries 
in its ſting, cauſes an intolerable {mart and pain in 
that part. 
It is falſe then that the ox- lx, at the fame time 
chat i it pierces the hide of oxen, ſheds a poiſon. The 
pain it cauſes is ſimply mechanical, and ariſes from 
the particular ſhape of its ſting, This is compoſed 
of three ſmall, ſharp, and pointed hooks, of a horny 
ſubſtance, which when united together form a kind 
of pincers. The ox-fly does not uſually cauſe any 
great pain by its ſting, bud if it accidentally wounds 
a large nerve or other ſenfible part of the animal, 
or if, which is more probable, it withdraws 1 its ſting 
with fear and precipitation, and in a direction op- 
poſite to that in which it entered, it then happens 
that by tearing the ſkin and dragging the nerves for- 
| a with its hooks, it muſt neceſfarily cauſe that 


uf 4 „ very 


„ 'FONTAN A 


very violent and inſupportable pain, which throws | 
the herds into fury. WeJknow how great a differ- 
ence there is betwixt the ſlight pain cauſed by a 
arp inſtrument, and that excited by a weapon that 
tears and lacerates the nervous parts, 
I have likewiſe had an opportunity of ng 
into the nature of leeches. There axe naturaliſts 
who believe them to be venomous, becauſe the 
wounds they make are very painful, remain a long 
time open, and ſometimes cauſe a fwelling of the 
adjacent parts. But it is clearly proved that theſe 
ſmall animals, ſo uſeful in medicine, are deſtitute 
of venom, and ſimply make a mechanical wound 
with the very fingular weapon they have at the-bot- 

tom of the mouth. This inſtrument is formed by 
three ſemilunar ſubſtances placed at the entrance of 5 
the oeſophagus, towards the centre of which their 
edges would meet each other, did not this cavity 
ſeparate them: they are placed perpendicularly in 
2 direction with the length of the animal. The 
.curved edges of theſe half-moons terminate in a 
horny ſybſtance diſpoſed in ridges, the diſtance 
betwixt which gradually widening, they. at length 
form a kind of very fine teeth, like thoſe of a ſaw, 
Theſe worms employ the following method in 
ſucking blood. They make a forcible application : 
to the {kin with t e outer edges of their mouth. 
They then make a vacuum by enlarging that ca- 
vity in ſuck a way that the ſemilunar inſtrument 
approaches the ſkin, at which time they move the 
three ſaws circularly, and by ſuecefi rely drawing 
| . 


«en''Torrowmi 
them to and from each other, they make three 
notches in the ſkin, which unite in a fingle point. 
In proportion as theſe ſaws recede from each other, 
the oeſophagus dilates and draws 1 into its cavity the 

blood that has been pumped up. 

l have tried what I advance here on myſelf. 1 ap- 
plied a large leech to my arm, after I had cut away 
half its mouth, and was enabled in this way to view _ 
the whole of the mechaniſm at my leiſure. 

The teeth and channellings of theſe ſaws are eaſi- | 
ly ſeen with a good microſcope. They may even 
be felt by paſſing the end of the finger over them; 
and by drawing the edge of a lancet acroſs them, 
particularly when they have been left to dry a little, 
may be heard to grate, In this ſtate they may be 
employed in ſawing the ſkin, provided they are held 
firm with pincers, or turned round with their edges 
conſtantly oppoſed to the part. I have even been 
able to effect this, notwithſtanding the ſoft parts 
of theſe ſemilunar bodies, ſuch as the muſcles, were 


not yet become dry. It is eaſy then to comprehend. 
how the leech, after having contracted and ſtif- 


fened the muſcles that form the greater part of theſe 
ſaws, contrives to pierce the moſt obdurate hide; 
and why it is that the wounds it makes are ſo very 
painful, and bleed for ſo long a time, fince it only 
obtains this blood in conſequence of having torn 
with its ſaws, and made an opening in ſo ſenſible a 
part as the ſkin, and one ſo abundantly provided 
with nerves and veſſels, 
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the moſt certain guide to conduct us to the diſco- 


ſupply, do not deſerve the attention of naturaliſts, 


come at the cauſes of the laws which regulate the 


| Thr firſt object of my obſervations on the ve- 
nom of the viper, was to diſcover the origin of the 


- T here conclude the experiments, which, as I 
have obſerved in the beginning of this treatiſe, are 


very and knowledge of natural truths. Facts alone 
are however not ſufficient to diſſipate the obſcurity 
that envelops them, A train of obſervations, with- 
out the help of a ſkilful hand to apply them, would 
be at beſt but the uſeleſs proof of a painful appli- 
cation. In the ſame way the moſt brilliant ſyſtems 
the rich and fertile imagination of a philoſoper can 


unleſs they are founded on good experiments. To 


courſe of the celeſtial bodies, nothing leſs was 
needed than the long ſeries of obſervations of the 
Chaldean ſhepherds, and the powerful aid of the 
creative enim of Newton. 


CHAPTER XIII. 


2 cauſes the Death of Animals that bave bees. 
Poiſoned by the Si SIT 
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contradictions which, notwithſtanding they are at- 
teſted on all ſrdes by learned men of the firſt rank, 
are found in the various experiments that have 

- been 


peen made on that ſubje&. I muſt confeſs, however, 
that in verifying and analyzing all theſe particulars, 
my aim has likewiſe been to find in their combina- 
tion, if poſſible, a ſatisfactory explanation of the 
ſpeedy. and deadly manner in.which this poiſon acts. 
I ſhall aſk then, with Redi, © in what way the 
cc yenom of the viper extinguiſhes life, and brings 


6 on death? Whether its action depends on a la- 


* tent cauſe beyond the reach of human intelli. 
gence? Whether, on its penetrating to the heart, 

ce it chills and freezes up the principle of heat; or 
whether, on the cantrary, by multiplying this 
very principle and giving it more activity, it 
kindles it afreſh and conſumes it, and in this way 
diſfipates and reſol ves the animal ſpirits ? Whe- 
ther it acts by deſtroy ing the ſenſation of this or- 
gan? Whether, by the means of a painful i irri- 
tation it excites, the blood does not flow back 
too precipitately to the heart, ſo as to bring on 
& ſuffocation? Whether it ſtops its motion, by 
congealing the bloodin its two ventricles, ſo that 
* they can no longer dilate or contract ? and laſtly, 
whether it coagulates, not only the blood in the 
heart, but likewiſe in the whole venous ſyſtem?” 
© To reſolve -theſe queſtions. with truth,” con- 
ren Redi, is a taſk, I am unequal to, and 1 
| place them amongſt t the infinite number of things 
I now am, and ſhall probably always be, ignorant 
6e of.” Other authours, bolder than he, are not 
afraid of expoſing their ſentiments, whether badly 
or well founded. e 1 propoſe mine, I think it 


ne- 
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necefſary to relate the moſt reaſonable opinions that 
have been held by naturaliſts, as well ancient as mo- 
dern, on this ſubject. | | 

The learned Brogiani, profeſſor of abs at 
Piſa, has written a treatiſe full of erudition, on 
the venoms of animals. He there examines, as a 
ſkilful critick, the different ſyſtems and various 
opinions that have been eſtabliſhed on the mode of 
action of theſe poiſons. | 

It was at firſt believed that the venom, on enter- 
ing into the blood, cauſed a univerſal coagulation 


of it, preciſely as acids do when they are intro- - 


duced at an aperture made ina vein, The ani- 
mals on whom this experiment is, made, die in a 
very ſhort time, with tremblings, convulſions, and 
vomitings. On opening them afterwards, their 
blood is entirely coagulated in the veins, and as it 
bas likewiſe been found coagulated in certain an- 
mals which, after having been attacked with the ſame 
ſymptoms, died of the bite of the viper, a trifling 
and hazardous inference has been drawn, that the 
venom brings on death by coagulation. But if, ac- 
cording to the teſtimony of Redi and the Memoirs 
of the Academy of Sciences of Paris, this appears 
not to be equally true of all the ſubjects that die 
of this poiſon ; if it is likewiſe falſe, that they all 
have theſe tremblings, vomitings, and convulfions ; 
if the blood is frequently found coagulated in this 
way, in every kind of dead bodies; it follows, 
that the queſtion yet remains undecided, and the 
difficulty as great as before: beſides, may there 


not be other e b of e 
the blood, and exciting the tremblings, convul- 
fions, and other accidents, without recurring to the 
acid of the venom of the viper? My experiments 
themſelves have ſhown me that this acid does not 
Exit, and that no ſtreſs . therolood: Og Haid 
ton ita e * Rue 

Others have aer on ths a that this 
venom kills by exciting an univerſal inflammation. 
But how can it be thought capable of exciting it fo 
as to occaſion-death in ſo ſhott a time? Iwill go 
Farther, and aſſert that the fever which conſtantly 
attends inflammation is not always found in thoſe 
that die of the bite of the viper. There are even 
no traces of inflammation in their dead bodies, and 
when any ſuch are found, it is rather the effect of 
ſome particular circumſtance in the temperament, 
than of a proper and peculiar quality reſiding 
eſſentially in the venom of this dangerous animal. 
Ihe diſciples of Hoffman, who, at the example 
of their Maſter, explain every thing by the atoniy 
and ſpaſm of parts, endeavour on this gecaſion to 
avail themſelves of a truth to ſupport their opinion. 
They pretend that this poiſon excites, they know 
not how, an univerſal ſpaim in the machine. But | 
again, if this ſpaſm does not exiſt in all the animals 
that die of this poiſon, how can it be regarded as 
an univerſal cauſe ? It is on the contrary certain, that 
they invariably die, rather from an. atony and uni- 
verſal reſolution, than from the e and con- 
traction of fai members. Ys 
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_ I'paſs over ſeveral other hypotheſes, which are 
nothing more than ſimple conjectures, and, far 
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from being ſupported by any deciſive obſervation, 


 *are on the contrary belied by-experience. 
I however think it incumbent on me to relate 


the opinion of Mead. He ſets out on the exiſtence 
of cauſtick ſalts in the venom of the viper, and on 
this foundation grounds the whole of his theory of 


its effects. In the edition of his book on poiſons, 


printed in 1739, we find an ample detail of the dif- 
ferent opinions of philoſophers, followed by a chain 


of ſyſtematick reaſonings, which, as any one may 
ſatisfy himſelf, are very tedious and filled with ſup- 


poſitions. His object is to ſhow that theſe ſalts de- 


_ compoſe the globules of the blood, and deſtroy the 
temperament of it; and as it is difficult to com- 
prebhend how they can in this way deſtroy the 


whole maſs in ſo ſhort a time, he ſays that when 
once the venom has inſinuated itſelf into a wound, 
a very ſubtile and very elaſtick fluid riſes out of 


it, which in an inſtant extends its action to, and 


brings on a decompoſition of, all the parts, even 
the moſt diſtant ones, of this fluid. It is thus that 


Aa fingle ſpark which touches a long train of gun- 
powder makes a rapid progreſs along it, and cauſes 


an univerſal exploſion, by the fimultaneous diſ- 


| engagement of the air encloſed by each particle, 


It is without doubt unneceſſary to endeavour to 
combat this ſyſtem, fince theſe pretended falts do 


not exiſt in the venom of the viper, and fince 
nothing is falſer than the idea of theſe ſmall glo- 


bules 


on ers  . 


bules of blood filled with elaſtick air. It is 
befides certain that the venom does not alter the 
hape of theſe globules, which when they are ob- 
ſerved with a microſcope, are found to be exactly 
the ſame as before, that is to ſay, obſcure and dark 
coloured at their. circumference, and more tranſ- 


parent, at the centre, as ſmall round bodies gene- 
rally are when viewed with a microſcope. I can- 


not conceive how Baker, . otherwiſe very exact in 
his obſervations, could ſay in his Treatiſe on Micro- 


ſcopes, that the bite of venomous animals, or even 
an atom of their venom, corrupts the whole maſs of 


blood, and alters the ſolidity and men of the red 
irie that compoſe it. 
It is not on this occaſion alone that a belief has 


been held without any foundation, of the change 


of ſhape of the globules of blood. The ſmall rings 
that have been endeavoured to be ſubſtituted to 
theſe globules, are a proof that the light, the 


microſcope, and the obſerver who relies upon ap- 


pearances, are frequently the ſource” of the pre- 
*rended changes that do not in reality exiſt. I ſhall 
ſhow in a ſmall diftin& work (a), that all ſmall 
globular corpuſcles, viewed with a microſcope, 
feem to be ſhaped like rings, becauſe the rays of 
light meet the eye of the obſerver in a greater 
number, from the centre than from the edges. 


(a) The work announced here was printed ſome years ago 
at Lucca. It is entitled, Oferpazioni ſopra Globetti del 
Sangue. e e TEE GE Wo 
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The decompofition of the globules of blood, ſo 
frequently advanced by phyſicians, is one of the 
rareſt phenomena in the animal economy. The 
phyficians who are mechanicians, ſuppoſe that the 
globules of blood are ſo many ſmall round veſicles 
filled with a very elaſtick air encloſed in a fine 

membrane; | they likewiſe believe that theſe glo- 
bules (a) may -cafily crack and alter their ſhape, 
even from much lighter cauſes than that of the 
action of a cauſtick ſalt : but the fact is, that they 
are not veſicles, as they have perſuaded themſelves, 
and that they very rarely alter their ſhape. 

Convulſions themſelves, that are ſcarcely ever 
felt by animals with cold blood, do ndt prove that 
the venom of the viper contains cauſtick ſalts, the 
inviſible points of which prick the nerves and irri- 
rate the muſcular fibres. Narcoticks and opium 
bring on convulſions, but muſt we therefore believe 


that they act by like mechanical agents? Still 
more, convulſions are not always the effect of an 
arritating Himulus; they rather ariſe from the de- 


ſkruction of equilibrium betwixt the antagoniſt 
muſcles. Weak languiſhing animals, that die from 


a loſs of blcod, periſh in dreadful convulſions; and 
yet there are in this caſe neither points nor irrita- 


ting falts. The convulſions are here likewiſe un- 


& 


(a) Let it not be underſtood that they are really globules; 
their true ſhape, will be ſeen in a work of microſcopical obſer- 


vations which I propoſe to publiſh ſoon, and in which 1 mall 
(pee of whatever relates to their properties. 


juſtly . 
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july attributed. to ; the ſuperabundance of animal 
fpirits ; > it : ſeems | more reaſonable to believe on the 
contrary, that it is to a defect of them, or to their 3 
irregular diſtribution in the muſcles, or rather to 
an irregularity in the circulation of the blood, that "I 
they owe their origin. | | 
That opium cauſes e is owing, in my 
opinion, to its deſtroying at different times and in 
an irregular way, the irritability of the muſcular 
fibres, It is befides certain that men and women 
of a delicate and weak frame are always the moſt ſub- „ ö 
| je to convulſions;ʒ and it is not poffible to ſuppoſe 
in theſe people a ſuperabundance of animal ſpirits. 
We know that all the muſcles, even in a relaxed ſtate, 1 q 
preſerve notwithſtanding a certain tenfion of their 9 2 * 4 
fibres, which, when they are cut, never fail to 18 3 7 C 
contract themſelves, and to enlarge the wound. 
When a muſcle becomes paralytick, it lengthens, "I . 
and its antagoniſt then contracts the more; which . 
ſhows that the repoſe of the muſcles depends on. _ . 
the equilibrium of ſtrength betwixt m * 1 
muſcles, and betwixt their different fibres. The 1 
powers thus balanced, deſtroy and renew them- 
ſelves at every inſtant, without producing any mo» 
tion or ſenſible change. This natural tenfion f 
the muſcular fibres certainly depends on an equal 
and exact diſtribution of the fluids in the whole 
ſubſtance of the muſcles. This truth is demon- 3 
{ſtrated in a diſſertation Which 1 publiſhed in the * 
: third volume of the Acts of Sienna, which. was in 5 | 


part reprinted ſome timeaſter at Lucca, with ſeye- 1 
Vor. I. : G ors ral * . 
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ral . additions, and which was after- 
Wards inſerted in the firſt volume of my animal 


Phyſicks. [ Phyſique Animale.]- „„ 
But if theſe muſcles do not receive the fame | pro- 
portion of fluids, or if theſe fluids reach them, or 
are diſtributed amongſt them, with an unequal 
_ * © quickneſs and energy, the equilibrium of the mu- 
tual effort of the muſcles is immediately deſtroyed; 
the ſtrongeſt of them contract; and hence ariſe 
the convulfions and violent agitations of the whole 
frames This is the reaſon why thoſe who die of 
an hemorrhage, as well as thoſe who Perf by poi- 
_ fon, are ſeized with convulfions : for it certainly is 
not probable that the loſs of blood and of ftrength - 
{ Hthould bear an equal proportion in every part, in 
eeyery muſcle, and in every fibre, whilſt the circu- 
my lation itfelf is unequal, and the "muſcular irritabi- 
_ ity is deſtroyed gradually, and in 2a very Mg 
. way according to time and circumſtances. 

But even though it might be concluded from the 
bees of convulfions, that the matter which oc- 
Caſions them is acrid and cauſtick, this would not 

determine it to be a ſalt; and becauſe ſalts prick, 
irritate, and corrode the nerves, can we ſay that 

f NY alone poſſeſs theſe properties? too few expe- 

*riments have been made to warrant the cou hard 
* E 

es ſome of thoſe {abs ſeized with 
wah have been bit by the viper, do not furniſh a 

N certain argument to explain the nature of the kind. 
of jaundice that ſometimes attacks thoſe who die 
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of this bite, or who ſicken with the diſeaſe of the 
venom. Some authours have aſcribed this jaundice 
to the contraction of the biliary: pores at their ori- 
gin in the liver, by which all ſecretion of bile 
being interrupted, the blood becomes charged with 
this humour, and depoſits the n Part of it in 
the organs of the Kin 17 % 
Others have conceived, with n appearance 
of truth, that theſe convulfions, and this violent 
irritation of the nerves, cauſe a conſtriction of the 
biliary ducts, ſo that the already ſeparated bile is | 
carried into the blood, and ſpreads itſelf over the . 
whole ſuperficies of the in. Both theſe hypothe- » 1 
ſes however are founded on a falſe principle, ſince 
anatomy teaches us that the nerves are not irri- » , - 
table, and that the biliary ducts are not compoſed 2” 
of muſcular fibres. The firſt of them 1 is abſurd on * 
another account, for if the bile is not primarily ———— 
parated in the liver, and afterwards returned i -; 
the blood, how can it ſhow its quality and colour? 
I cannot conceive how very great naturaliſts have 1 
brought themſelves to think that it Is not neceſſa , 
for it to be ſeparated in the liver, to enable the 2 
blood to take a yellow ba and to 2 this yes ne 
to the ſkim” © 6; 
It is not ſufficient As the blood contains all the 
ingredients of the bile, the fixed and volatile ſalts; 4 
the oil, and the water, to enable it to form bile. 
It is likewiſe neceſſary that the organs which con- 
cur to its generation, appropriate the matter of it, 
and * the proportions; ſo that the fame” 
. e . ſubſtances 


ſubſtances which in the proper viſcus might have 
formed bile, can never acquire, when mixed in the 
blood with the other principles of that fluid, either 

its nature or properties. But when once it is ſe- 
parated, and thrown again into the maſs of blood, 
it preſerves its ſeveral qualities in ſuch, a way, that 
all the principles of the blood can. no longer de- 
compoſe them, or break their combination... "Ir 
may be compared to a drop of oil, which conſtant- 
ly preſerves its nature in the midſt of another fluid, 
although agitated and divided ad infnitum; each 
ſeparate particle continues to be oil as before. Thus 
for example, the principles of muſt (new wine) and 
of oil certainly exiſt in the vine and in the olive 
tree, but they only ſhow, themſelves, in the Brape. 
and olive. 

A more appoſite circumſtance. ſtill, 84 one 
which ruins. this hypotheſis, is the example of eu- 
nuchs. The partizans of it will agree, that it is 
in vain for theſe unfortunate people to preſerve in 
their blood, during theis whole lives, the princi- 

ples that conſtitute the ſemen, ſince it does not ma- 
nifeſt itſelf by any of its effects; they reſemble Wo- 

men, and never have the ſraell that characterizes. 
the male. I will go further, and allowing that not 
only the principles of the bile are contained in the 
blood, but likewiſe the bile itſelf, it will not yet 
follow that it has the property of giving a yellow 
tinge to the ſkin. Animals have been known to 
have a ſęirrhous liver, or a very large abſceſs in 
that viſcus, for a long , without being jaun- 
diced. 
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diced. Let us agree then, that if thoſe who are 
attacked with the diſeaſe of the venom become ſo, 
the cauſe which produces this effect muſt have in- 
rercepted the courſe of the bile after its ſeparation 
in the liver, without its having done any previous 
injury to that ſecretion, I am firmly perſuaded 
that it does not thus pour itſelf into the mafs of 
humours, but becauſe its courſe is intercepted in 
the ductus communis choledochus, before it dif- 
charges itſelf into the duodenum. The convul. 
ſions of the ſtomach and inteſtines that attack thoſe 
who have been bit by the viper, may very readily” 
icritate and contrac the duodenum, and ſo ſtop up 
this orifice. Neither muſt we be aftoniſhed at ſee- 
ing the ſame jaundice make its appearance in thoſe . 
who have taken other poiſons, ſince they Alſo have 
the fame convulſions, with a painful drawing to- 
gether at che pit of the ſtomach, bilious and con- 
vulfive vomitings, 2 contraction about the navel, 
and other complaints in the abdomen. It may 0 
likewiſe, happen in certain caſes, that the bile of 
thoſe that have been bit, may be ſo attenuated and 
exalted, that it may even penetrate through the 
ſubſtance of the liver, and immediately make its 
re- entrance into the torrent of the circulation, con- * 
veying the jaundice to the whole ſurface of the 
body. I is thus that, in conſequence of its ve . 
exalted in certain diſeaſes, it paſſes through the 
chickeſt membranes, and depofits itſelf ren 5 
on the colon, duodenum, meſentery, epiploon, and | 
peritoneum, on which, as may be found by opening 
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b dead bodies, it beſtows its n It i is well 8 


that there are very few humours in the animal body 
that corrupt ſo readily as the bile; and we ſhall 


| ſoon ſee that it is this principle of putrefaction 


particular ly, which the venom of the viper con- 
veys into animals. , 
But to return to the opinions of authours, as to 


the immediate cauſe of the death of thoſe that 


are attacked by the diſeaſe of the venom. The 


celebrated De Buffon maintains, in his great work. 


of Natural Hiſtory, that the activity of the venom 
af the viper, as well as of other active poiſons, 


; depends on thoſe microſcopical animalcules, which 


arediſcovered in the infufians of vegetable and ani- 
mal ſubſtances, and which he believes to be ſimple 
organical-particles, 1 can certify that nothing like 
them exiſts, either in the venom of the viper, or 
in the other poiſons, whether of the animal, vegeta- 


ple, or mineral kingdoms, particularly thoſe of, 
the laſt. I have rendered myſelf very certain of 


this, by experiments made with the greateſt care, 
and in which I employed the ſtrongeſt lens. 
The authour of a book, entitled, On The Re- 


| production of Individuals, | De la Reproduction des In- 


dividus) or rather Monfieur de Buffon himſelf, aſ- 


ſerts, that the venom. of the viper, as well as all 
other active and penetrating poiſons in animals and 


vegetables, can be nothing elſe than theſe organi- 
cal particles; and he ſays, that the falts Mead 


obſerved are preciſely the ſame particles carried 
10 their higheſt degree o& Nt He likewiſe _ 


5 believes , 
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believes that the pus of 3 is filled with theſs 
moving corpuſcles: but all this is without founda- 
tion. I have ſhown that theſe pretended ſalts are 
not found in the venom of the viper, any more than 
the particles ſuppoſed to be in motion. I have 
likewiſe examined all kinds of wounds, whether of 
a good quality, gangrenous, or cancerous, and have 
never been able to find the leaſt veſtige of theſe 
particles: I could only diſcover a quantity of ſmall 
Wegen corpuſcles, more or leſs round, and ſwim- 
ming in a tranſparent liquor. But what appeared 
till ſtranger to me, and which is however incontel- 
tible, theſe microſcopical animalcules arè not found 
even in wounds of living animals, that come of 
themſelves, whilft they are always to be traced i in 
animal and vegetable ſubſtances, put to Pa in 
water, and expoſed to the air. 

This illuſtrious French naturaliſt has 8 milk 
ken then in all he has written on the nature and 
action of the venom of the viper, and of other poi- 
ſons. The acids ſalts of Mead which have never 
exiſted in nature, and the neutral ſalts of the ſame 
authour, which are not real, have been meta- 
morpoſed by the fertile imagination of the elegant 
French writer, into what are ſtill more aer, Ore. 
ganical particles, endued with motion, | 

It is falſe, that the corpuſcles which are "% 
with a microſcope in continual matign, in the infu- 
ſions of animal and vegetable ſubſtances, are ſimple 
organical particles, ſince chey are real animals. It 
| is falſer ſtill that theſe organical particles are ſeen 
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in the venom of the viper, and in other poiſang, 


No motion is obſerved i in any poiſon whatever, and 
there is nothing that can give one the lighteſt ſuſ· 
icion of the exiſtence of theſe particles there. It 


1s beſides impoſſible that the ſalts of Mead can be 


the particles of Buffon, fince theſe falts are merely 
imaginary. There is no greater truth in the ex- 


iſtence af theſe particles in the pus of wounds, 


fince there is no motion in this ſubſtance. It is 
with regret that I ſee myſelf obliged to dwell on the 


errours of this writer, but his authority may eaſily 


miſlead thoſe who can only judge after others. How 
many are there who judge in this way! we may in- 
elude in chis number all thoſe who are not capable 
of immediately conſulting nature; who prefer hy- 
patheſs ta fact, and eloquence to truth: a ſexere 
and candid poſterity will, without doubt, be aſto- 


piſhed to find, that 'there bave been philoſophers 
andnaturaliſts i in the eighteenth century, who, even 


in the maſt important particulars, have ventured to 
ſubſtitute conjecture to experiment, notwithſtand- 
ing that the latter would have been made wich a8 
much eaſe, as it would have been decifive. 

E Let indolent men,” - obſerves Senac, (a 
7 ſeek an amuſe ment in deviſing the ſecret ſprings 
6e of nature, as obſcure politicians divine and re- 


__ * gulate what paſſes 1 in the cabinets of princes : 2 it 
1 is 4 N delirium that only hurts the. 


(a). krise du Coeur, page 29. Preface. 


mind. 
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& mind. But where life is intereſted, if we are per- 
© mitted to form conjectures, it is for the purpoſe 
tc of ſubmitting them to the proof of ay 
© which ought to decide.“ 

In this uncertainty, ſeeing that the opinions of the 
greateſt philoſophers are ſubject to the greateſt dif- 
ficulties, I thought it expedient to have recourſe to 
my own abſeryations, Neither of their ſyſtems is 
ſatisfactory, when we confider the quickneſs with 
which the venom of the viper kills animals. I could 
not comprehend how creatures with cold. blood, 
ſuch as the frog, are ſo ſoon deſtroyed by this poi- 
ſon, whilſt they ſurvive for ſo long a time the loſs 
of the heart, inteſtines, and other viſcera, and even 
that of the brain and head. 

Doctor Mead, as we — already ſeen, bene 
5 with the generality of: philoſophers, in the firſt. 
edition of his works, that poiſons, particularly 
thoſe of the animal kingdom, act on the blood, 
and are carried by this fluid into the innermoſt parts. 
But having paid attention to the quickneſs with 
which the venom of the rattle-ſuake cauſes death, 
this illuſtrious naturaliſt has changed his opinion in 
his laſt. work on the ſame ſubject, and has ſubſti- 
tuted the animal ſpirits ta the blood. He maintains 
then, that the primary action of the venom of the 
viper and that of other animals, is on the nervous 
fluid, which, being depraved by it, produces 1 ins 
flammation in the organs, and deſtrds the animal 
machine; ſo that the diſeaſe cauſed; by theſe ve- 
noms, communicates itſelf to the whole body in 
* | no 
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no other way than by the medium of the a ſpi- 
Tits, which finally vitiate the blood, with which 


they unite themſelves. The falſity of this hypo- 


theſis of Mead will be demonſtrated by and by. 


Nothing is leſs known than the manner in which 
this poiſon acts and brings on death; if we reflect 
MESH the effects of opium, its mode of action 
may inftruct and enlighten us a little on that of the 
renom of the viper. That vegetable juice begins 
by rendering an animal weak and torpid, and ſoon 
kills it by deſtroying the irritability of the muſcu- 
lar fibres, as I have ſeveral times obſerved in ani- 
mals with cold blood, and-as the famous Haller de- 
monſtrated a long time ago, even in thoſe that have 
the blood warm. The ſymptoms and accidents 
that follow the bite of the viper, do not differ eſ- 
ſentially from thoſe I have juſt ſpoken of, and may 
At leaſt induce one to ſuſpect that the venom of that 
animal likewiſe kills by totally deſtroying the irri- 
tability of the fibres. 

I recollect that being ſome years ago at Bolognia, 
and reflecting attentively on the action of mephi- 
tick vapours, whether natural or artificial, 1 could 
not bring myſelf to be ſatisfied with all that the 
different authours have written on their nature, 
and on the proximate cauſe of the ſudden death 
they cauſe to animals, Some will have it to be 
owing to the ęxceſſive elaſticity of the air, and 
others aſcribe it to the total loſs of this ſame elaſ- 


ticity: now theſe two hy potheſes are equally be- 


lied my facts, which prove on one hand, that the 


changes * 


\ 
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changes the elaſticity of the air may undergo in 


mephitick vapours, is never ſufficient to kill ani- 


mals ſo ſuddenly ; and on the other, that there are 
mephitick vapours in which the air abſolutely loſes 


part of its elaſticity. Others have conceived that 
this peſtilential vapour kills by irritating the nerves 


f the bronchiæ, and cauſes a criſpation and an uni- 


verſal conſtriction in the lungs, to Tuch a degree as 


to cloſe the paſſage: of air, and to prevent their di- 


lation. Laſtly, there are thoſe .again who have 
conceived, that the vitriolick particles of the me- 
phitick vapours act with a repulſive force againſt 
the particles of the animal fluids, ſo that the pul- 


monary veſicles, deprived of their animal ſpirits, 


fall into an abſolute ſtate of relaxation. It is how- 


ever very certain, that even thoſe animals which live 


a long time without reſpiring, and without there 


being any circulation in the lungs, ſuch as frogs, 


and other animals with cold blood, and the gene- 
rality of infects, in which the circulation frequently 


remains for a long time intercepted, without endan- | 


gering life in the leaſt ; that all theſe animals and 
inſects, J ſay, are very ſoon killed in mephitick 
vapours. Beſides, the nerves are neither ſuſceptible 


of contraction nor of irritability, and the pulmo- 


nary veſicles are not formed of muſcular fibres. It 
is likewiſe certain, that there are mephitick va- 
pours without ſulphur, ſmell, or taſte, and which 
do not contain either an acid or alkaline. ſalt : and. 


even though they ſhould contain any «ſuch, we 


ſhould not comprehend | the readier how they are 


capa- 5 


# 
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capable of killing ſo ſuddenly, animals in which life 
is ſo tenacious, and which the knife, the fire, the 
very extraction of the heart, lungs, and all the 
other viſcera, ' and laſtly that of the brain, do not 
deſtroy without great difficulty. In conſequence of 
theſe conliderations, I formed a determined reſo- 
lution to make artificial mephitick vapours, and 
to examine the effects of them on living animals. 
I collected the vapours of ſulphur in a recipient, in 
which I placed a frog; it died almoſt inflantly, af- 
ter making a few leaps, and being violently agt- 
tated. TI opened it, and found all its parts flaccid 
and relaxed. The heart ſtill moved, but feebly and 
with great difficulty, and in a ſhort time entirely loſt 
theſe little remains of action. I endeavoured mef-- - 
tectually to irritate, not only that, but likewiſe the 
other muſcles ; neither of them would contract. 1 
forced a-necdle into the ſpinal marrow, and ſaw 
with ſurprize, that it no longer awakened the mo- 
tion of the limbs. The colour of the blood was 
changed to brown, but its globules Kill n | 
their round and ſpherical ſhape. 
I placed two other frogs beneath a glaſs: reoks* 
pient, into which I had introduced the vapour of a 
ſolution of iron filings in the nitrous acid. They 
died inſtantly. I opened them, and found the blood 
of a browniſh hue, and collected in the auricles. 
The heart was no longer in motion, and was inſen- 
ſible to ſtimulations, The fleſh was throughout 
Haccid, and had i loſt all irritability. On 


pricking 


. 


oOo O8 ON s. 833 


pricking the crural nerves, dhe legs remained. 
motionleſs. 
During this period, thi chile Doctor Veratti 


likewiſe made experiments on artificial mephi- 


tick vapours. I affiſted at them myſelf, in com- 
pany with other profeſſors, and they proved very 
conformable to mine. It reſults clearly from all 
theſe circumſtances, that mephitick vapours kill 
animals, by deftroying the irritability of the 
whole muſcular ſyſtem. ' This is the immediate 
cauſe of their action, and the reaſon why theſe per- 
nicious en kill animals as it were inftan- | 
taneouſly, | | 
About the time when the firſt part of the preſent 
work appeared in Italian, (at Lucca in 1767) I 
found, as has been ſeen above, that artificial airs 


kill frogs by deftroying the irritability of the 3 
heart; and the examination of the effects that 
mephitick vapours produce on living animals, made 
me conclude, that they occafion death by deſtroy- 
ing the irritability of the whole muſcular ſyſtem. 


But a celebrated Phyfician (T iſſot) ſeems not to 


be of this opinion in his excellent work on the 


nerves. He there expreſſes bimſelf in this man- 
ner fa), One of the greateſt modern naturaliſts 


thinks that factitious airs abſolutely deſtroy the 
*< 4ritability of the heart, and that their effects are 
to be ee pops 1 but there is no 


(4) Traits: des nerfs, os FT. i. NR mene Atticle * — 
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« conveyance by which their action can 10 carried 
© to the heart. Fixed air, which kills when reſpi- 
de red, being applied in the way of injection to the 
* muſcular fibres of the inteſtines, revives their 
ee action, awakens the principle of life, and reco- 
< vers fick perſons at the point of death. Applied 
© then to the muſcles themſelves, it excites their 
«'rritability, inſtead of deſtroying RES 

| This is not the place to ſpeak in an expreſs way 
of the effects of artificial airs on the living body. 
I purpoſe to do this in another work on reſpiration, 
which has been finiſhed for | ſome time, and in 
which I ſhall relate the detail of the experiments 1 
have made on this ſubject, and give my ſentiments 
on the cauſe of the death brought on in mephitick 
airs. However in the mean time I think myſelf 
under the neceſſity of obſerving, that the arguments 
of the learned Tiſſot have not hitherto been de- 
cifive; chat the queſtion remains in its original 
ſtate; and that it ſhould only be decided by having 
recourſe to experiment, to which an authority of 
ſo great a weight as this philoſopher's, is but too 
capmole of preventing an application. 

Ihe firſt difficulty Tiſſot oppoſes is, that we 90 
not know the channel by which rn airs de- | 
prive the heart of its irritability. | 

But it muſt be acknowledged, that the 1 ignorance 
of one truth does not exclude the knowledge of 
another; and that we may know the effects with- 
out underſtanding the cauſes, and ſtill leſs their 
manner of acting. All — ſcience is of this 

bo... + nature. 
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nature. We know effects, of which we are entirely 
ignorant of the cauſes; and we know cauſes, of 
which the mode of action is abſolutely concealed. 


The queſtion then is reduced to this; to deter- 
mine by experiment, whether mephitick vapours 


deſtroy, or do not deſtroy, the irritability of the 
heart; and the difficulty propoſed above is of no 


weight, whether we know or not, the way in which 


this is brought about, provided the experiment be 


certain, and the illuſtrious writer oppoſe n 


which diſproves it. | 
I do not befides ſee how we can * certain hs 


there are abſolutely no channels by which the 


action of theſe vapours may reach the heart. 
They deſtroy animals that are made to teſpire 
8 In theſe circumſtances there is an immediate 
communication betwixt the lungs and theſe va- 
pours. Fluid ſubſtanees are continually ſeparated 
from the lungs, and this viſcus may receive others, 


if they chance to act on it. There may be a real 
communication then betwixt theſe -airs and the 
lungs, betwixt them and the ſubſtances that are ſe- 
parated from that viſcus. But the lungs are known 
to receive the blood from the heart, and to convey 


it thither again. I do not therefore ſee . 
communication, or rather the action, of theſe airs 
on the heart ſhould be impoſſible. 

The other difficulty Tiſſot oppoſes is, that ee 
air, which kills when reſpired, when immediately 


applied to the: muſcular fibres of the inteſtines; re- 
vives their aQion, and cures diſeaſes; whence he 


deduces, 


v 1 
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deduces, that when applied to the muſcles them 
ſelves, it muſt neceſſarily excite irritability inſtead 
of deſtroying it, and conſequently canhot deprive 
the heart of its irritability. ; 
But, in the firſt place, nothing is more common 
in medicine, than to find fubſtances which, when 
applied to one part of the animal machine, act as a 
remedy; inſtead of which they occafion diſeaſes, 
and even death, when applied to others. Several 
medicines, particularly in the claſs of poiſons, ope- 
rate preciſely in this way; freſh examples of which 
- e be given in the continuation of this work. 
Electricity occaſions death by Apes the 
Yam and fleſhy fibres of their irritability, as I have 
proved in my work on Animal Phyficks (a); and 
_ this ſame electricity is notwithſtanding one of the 
ſtrongeſt ſtimulants to the muſcular fibres that are 
known. Ir reſtores” life by exciting irritability, in 
the very animals in which it had an inſtant before 
deſtroyed it. Amongſt all the ſtimulants that can 
be employed to call the animals back to life, that 
the electrical ſhock has thrown into a ſtate of in- 
ſenfibility, a proper application of gentle ſparks 
appears to me the moſt efficacious remedy. c 
In the ſecond place, the application of fixed air 
has a very different effect when introduced into the 
inteſtines, than when it is reſpired. In the fiſt 


{a) The firſt volume of this work, which I have already 


* had occaſion to quote ſo often, was printed at Florence in 


17 75, and is entitled Ricerche: Sopra la Fiſica An in ale. 
; 8 1 
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caſe its action is immediate; in the ſecond, it ſeems 
to need the affiftance of the blood, to convey its 
action to the heart. Whence it follows, that its 
effects may be 19 7 different in | theſe two circum- 
Randes | 

Theſe particulars naturally led me to think, chat 
the venom of the viper likewiſe kills animals by 
deſtroying their irfitability. I procured fifty of 
the ſtrongeſt and largeſt frogs I could meet with. 
1 preferred theſe animals, becauſe they are livelier 
than others; becauſe they die with greater difficulty; 
becauſe they are more irritable; and laſtly, becauſe 
their muſcles contract even inn en after Oy 
are dead. | 

1 had each of them bit by a viper, home in the 
thigh, others in the legs, back, head, &c. Some of 
them died in leſs than half an hour, others in an 
hour, and others again in two, three, hours, or 
ſomewhat more. There were ſome again that were 
not affected, whilſt others that did not die, became 
nevertheleſs ſwelled. There were likewiſe others 


amongſt them that fell into a languiſhing tate; 


their hind legs that had been bit continuing very 
weak, and even paralytick. In ſome of them I con- 
tented myſelf with introducing cautiouſly into a 
wound, made with a lancer at the very inſtant, a | 
drop of venom. Theſe laſt lived longer than thoſe 
I had had bit; neither of them however eſcaped. 
I conſtantly took the precaution to prevent the ve- 
nom TI introduced into the wound, being carried 
out by the blood that flowed from it. Some of 
| Vor. I. N . H theſe 
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theſe frogs ſwelled very much, others hut little, 

and others not at all. The wounds of almoſt all 

of them were inflamed more or leſs. There were 

ſome however chat died very ſuddenly, without 

the ſmalleſt mark of inflammation. A ſhort time 

after theſe animals had either been bit, or wounded 

and Senο e (a), the lols of their muſcular force, as 

well as that of the motion of their extremities, was 

very evident. When, they were ſet at liberty, they 

no longer leaped, but dragged their legs and bodies 

along with great difficulty, and cauld ſcarcely with- 

- draw their thighs, when they were pricked with a 

needle, of the pain of which they ſeemed almoſt 

inſenſible: : by degrees they became motionleſs, and 

paralytick in every part of the body, and after con- 

3 tinuing a very ſhort time in this ſtate, diet. 
now opened the abdomen, and "ones the 

nerves. that paſs through it in their Way. from the 

vertebræ to the thighs. 11 employed the ſtrongeſt 

corroſives, but gould excite no motion nor tremulus 

in the lower extremities. I pricked the muſcles 
5 as little effect, and thruſt a long pin into the 
Pinal marrow, without producing any motion or 
trembling either of the muſcles or limbs. In 
none pf theſe parts, all, of Aich ad, died a 
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Jo wry 1 thought 1 2 be allowed this term, to , expreſs in 
one word, that an animal, or any part of it, had received the 
| venom, or at leaſt that it bad been applied to it. Envenomed 
would be be the proper term, but cuflom has: given it a figurative 
% and moral ſignißcation, which makes me afraid to apply it in 
* its proper ſenſe. In a work of ſcience, the uſe of a new; word 
ſhould be permitted, to avoid tediouſneſs or ambiguity. 
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tion after the death of the animal. 
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ſame time, was chend the ſmalleſt veſtige of life. 


The nerves were no longer the inſtrument of mo- 


tion. The muſcles no longer contracted, and were 


no longer ſenſible to ſtimuli. The heart alone in 
ſome teu of them continued to move languidly, 
and its auricles were ſwelled and blackened by the 
blood with which they were ſurcharged. This or- 
gan did not however ſeem to have ſuffered much 
from the activity of the venom. It eontinued its 


motion, notwithſtanding the entire death of the 


other parts, and renewed its vibrations on being 
ſtrongly ſtimulated with needles. This m 
theſe oſcillations were however but of 


pPerſons have been ſometimes met with; Ane ber⸗ | 
ing been bit by a viper, have remained paralytick 
in ſome particular part of the body during life. A 
ſhort time ago a woman in Tuſcany, who had been 


bit in the little finger by a viper, became after va- 


rious other complaints, paralytick throughout-the 
whole right fide of her body, and could never be 


cured. In a word, it is certain that all thoſe Wh“ 


have met with this accident, complain ſoon after of 
an univerſal weakneſs. - Their muſcles refuſe their 
office. They beeome-dull and heavy, have no 
longer the free exerciſe either of body or mind, 
and fell infenfiblx into a kind of lethargy: ſo 
true it is, that this venom (induces a palſy of the 
na and robs. them of that active property, 
called by.the moderns, animal irritability. In the 
continuation of this work, I ſhall ſhow whit opis- 
TT | H 2 nion 
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nion ought to be held of that ſyſtem, and the 
changes I have made in it. 

Thus then it appears, that pi ei die of the 
os of the viper, from their fibres loſing that irri+ 
tability, which is the grand principle, both of vo- 
luntary and involuntary motions in ae animal 
economy (a) alt. 361 

From theſe experiments on from, i it amn that 
the venom of the polypus is very analogous to 
that of the viper. Scarcely has a polypus ſeized 
an earth- worm, when it periſhes, and has no longer 
any motion; theſe worms are known however to 
be very tenacious of life, and to move a long time 
after they are cut in pieces. Let us ſay then, that 
the venom of the poly pus (for it is one, ſince it 
kills, ſuddenly, and in a very ſmall doſe) attacks the 
animal irritability, and extinguiſhes eee as 
; does that of the viper. ; or; 2s "ou mT fri 16 

After having found that the venom — * n = 
occaſions death by deſtroying. the irritability of the 
fibres, let us examine what are the changes that 
happen to the muſcles after they are deprived of 
this property- It has been conſtantly obſerved, 
chat the fleſh of animals loſes its motion and irrita - 
bility in proportion as it has been penetrated by a 

putrefactive principle. We have many examples 
ro prove that the loſs of the former invariably -ac- 
companies. the, firſt progreſs of the latter, Me Die 


4 The propoſition 1 $a Ws; fo" very general one; 
the different modifications 1 1 18 ee of win Sir wg, here. 
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tick airs, which deſtroy irritability, likewiſe haſten 55 
putrefaction, and the muſcles of the animals that 
are killed by them, become flaceid and livid-. We 
likewiſe find that thoſe of the animals bit by the 
viper become putrid in twenty-four hours. In 
both caſes the very principles of the elementary 
fibres are attacked, and the diſunion of theſe oc 
caſions the loſs of their moſt innate natural pro- 
perties. This disjunction of parts, which the 
putrefaction of the muſcles invariably cauſes, muſt 
neceſſarily deprive the latter 10 their nne | 
and fitneſs for motion. 

L am led to think that the venom of hs viper 
produces a ſomewhat fimilar effect, and I found my 
opinion principally on the analogy of the other 
poiſons. Indeed we find that the fleſh of animals 
which has been cut with a knife dipped in the 
juice of napel, inſtantly becomes mote tender; 
and fitter for culinary purpoſes. Travellers in- 
form us that in both Indies, as well as in Africa, 
the inhabitants uſually hunt with poiſoned: arrows, 

and that in the,ſpace of ſix minutes, or more or leſs - 
according to the degree of the poiſon's activity, 
theſe arrows kill the largeſt animals; ſuch as lions, 
tigers, and even elephants: They likewiſe obſerve 
that the fleſh of theſe animals immediately ſoftens 
and becomes tender; an unequiyocal proof that all 
theſe poiſons equally diſpoſe the fleſh to a ſpeedy 
putrefaction. I have myſelf obſerved. the ſame _ 
thing, in frogs and other animals bit by the viper. 
| Their fleſh ſoftens much ſooner than uſual, to ſuch 
H a de- 
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4 degree as to crumble” at the leaft touch; it fe- 
parates of itfelf from the ns and hey, =_ 
ſmells in a very ſhort time. 
after theſe mn it is almoſt impoſible 
to deny that the venom' of the viper deftroys irri- 
tability by conveying a putrefactive principle into 
the fleſh of animals that have been bit, and into 
their fluids, we muſt! agree as to the inutility of 
having recourſe, at the example of mechanicians, 
to cauſtick, ſtimulating, and inviſible ſalts, in ex- 
plaining the action of this venom: Very far from 
favouring this action, we know that ſalts are in ge- 
neral better calculated to ſuſpend and ſtop it; and 
I cannot conceive how naturaliſts, otherwiſe very 
enlightened men, have imagined and wrought them- 
ſelves into a belief, that the poiſons drawn from 
animals, and even thoſe from vegetables, owe all 
their activity to certain ſalts of this nature. Be- 
ſides, we ſcarcely find the ſmalleſt trace of ſalts in 
the juices of ſome of theſe plants, even the moſt ve- 
nomous of them. I have examined ſeveral of them 
with the microſcope, and have not the ſmalleſt idea 
of having found any ſalts in them, except in the 
toricodendron, in which tree, as in other plants, we 
only find a few ſhining globules, ſwimming in a 
more or leſs tranſparent fluid. What I am very' 
certain of is, that there does not exiſt in the venom 
of the viper the ſmalleſt veſtige of thoſe formidable 
ſalts, that have been ſuppoſed capable of killing ani- 
mals the moment they are introduced into the 


blood. 7 g 4 He 1 „% "23 
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It is the facility then with which, by the help of 
theſe pretended falts; the action of poiſons is ex- 
plained; that has ſeduced theſe mechanick phyficians. 
They have conceived to themſelves ſpicule through- 
dut, calculated to diſunite the animal fibres, and de- 
compoſe the humours. But what will they reply to 
the example of opium ? It kills by weakening, by 3 
even deſtroying, the irritability of the fibres, If the 4 
virulence of this vegetable juice reſides effentially | 
in its gummy and refinous part, will they likewiſe 
ſuppoſe the exiſtence of ſalts there? Theſe hypo- 
theſes have had their birth in a chymical labora- 
tory, and art not the reſult of conſtant obſervations 
of the phenomena' of nature. We muſt agree that 
theſe imaginary ſalts have been but too much- abuſed; 
There are thoſe who have not hefitated to place 
them every where, and who have even gone fo far 
as to believe that they alone are capable of awaken- 
ing the ſenſes of taſte and ſmelling, whilſt nothing 
is leſs demonſtrated than the preſence of theſe ſalts 
in ſapid and odoriferous ſubſtances. Beſides, they 
do not conſider that ſalts are capable of altering their 
tape without loſing their natural taſte; how then 
can they likewiſe change their taſte whilſt they pre- 
ſerve the ſame ſhape ? Itis not therefore on a cer- 
tain determinate ſhape that their action muſt be 
made to depend, as certain naturaliſts will have. it, 
who, when they ſet about explaining the ſenſations, 
fee nothing throughout beſides edges and points; in | 
an infinity of caſes this is not only ſuppoſed, but is 
* belied by experience. If there is only need 
* 4 of 
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of awakening the ſenſations in ſome of our organs, 
why is there ſo great a neceſſity for theſe ſalts ? Can- 
not this be brought about without their aſſiſtance ? 
Have not other particles of bodies likewiſe the pro- 
perties of contact and mechanical ſtimulus? Are 
light and air falts, becauſe they ſtrike the eye apd 
the ear? A ſubſtance of any kind that acts on a 
nerve, may drag and relax the medullary ſubſtance, 
and may either compreſs or irritate it, independent 
of the cauſe that afterwards conveys the impreſſion 
to the mind or brain. If all the external ſenſations 
are reduced to a change in an organ, other badies 
may then operate as well as ſalts. A fluid may 
likewiſe relax the tender. parts of a nerve laid bare, 
and may equally ſhrivel and dry them. There are 
ſpirits and oils that dry and harden the fleſh of 
animals, and irritate the nervous and muſcular ſyſ- 
tem, and notwithſtanding contain no ſalts. In the 
fame way, poiſons may kill without ſuppoſing ſalts 
throughout, in the. three kingdoms. May not an 
action of one body upon another exiſt without the 
aſſiſtance of wedges and points? Can any one ſay 
that ſalts are found every where where theſe figures 
are met with ? or that they pre-exiſted in all the ſub- 
ſtances whence chemiſtry at length ſucceeds in ex- 
tracting them? There is no more need of this, than 
to ſuppoſe that there are ſalts and points in camp 
and jail fevers, in the ſcurvy, and in a word, in all 
putrid diſcaſes, where the corruption of the ſolids 
and fluids is alike general. We muſt have recourſe 
to ſomething very different from ſalts to explain the 
deſtruc- 
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deſtructive force of theſe hazardous diſeaſes which 
overturn and deſtroy the whole animal economy in 
ſo ſhort a ſpace of time. Their effects, and thoſe of 
many other diſeaſes analogous to them, as well as 
the ſymptoms that accompany them, are well cal- 
culated to lead one to believe that they convey. a la- 


tent virus into the machine, which, like the venom ' 


of the viper, brings about the deſtruction and uni- 


verſal decompoſition of the "ſolids and fluids. Indeed 


theſe diſeaſes are invariably obſerved to be attend- 


ed with convulſions, great faintneſs, a proftration 


of ſtrength, drowſineſs, an exceſſive ſtench exhaling 
from the yet living body ; and laſtly, a ſpeedy pu- 


trefaction, which almoſt immediately follows death. 


The very ſudden failure of vital ſtrength in the 
whole muſcular ſyſtem, is a certain indication that 


the diſeaſe attacks the animal irritability, and the 


principle of motion in the fibres. It isonly in this 


way that, without having recourſeto ſyſtems, and to 


free and arbitrary hypotheſes, we can comprehend | 
and explain how it is that the ſeeds of death are 


capable of ſpreading themſelves in an inſtant over 
the whole animal economy. 


I preſume that it will not be poſſible for the 1 
ture to entertain any doubt as to the true proximate 
cauſe of the death brought on ſo ſpeedily by the 


venoms of the viper and aſpick; and amongſt the 


three ſpecies of the latter, principally of | that called 


nintipolenga zeilanica. This aſpick kills by occa-, 
ſioning a ſudden drowſineſs and univerſal weakneſs, 


followed by death, in hy animal ſtruck by it. In; 
| a word, 
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a word, it ſeems that all the poiſons ſupplied by the 
animal kingdom, occaſion death by deſtroying the 
irritability of the muſcular fibres, and diſpoſing 
both ſolids and fluids to a ſudden corruption: The 
ſame may be ſaid of thoſe vegetable poiſons, that 
are no ſooner introduced into the blood, than they 
are ſucceeded by death. 

But of all the poiſonous animals hitherto known; 
the polypus ſeems to poſſeſs the moſt powerful and 
active venom. However irritable theſe creatures 
may be in other caſes, and difficult to kill, it ſuc- 
ceeds inſtantly in extinguiſhing the principles of 
motion and life in water worms. What is very fin- 
gular, its mouth or lips have no ſooner touched this 
worm than it expires, ſo great are the force and en- 
ergy of the poiſon it conveys into it. No wound is 
however found in the dead animal. The polypus 
is neither provided with teeth, nor any other in- 
ſtrument calculated to pierce the ſkin, as I have 
affured myſelf by obſerving it with excellent mi- 
croſcopes. - 
Let us likewiſe be very cautious how we Pelieve, | 
at the example of many naturaliſts, that life conſiſts 
in general in the circulation of the blood and mo- 
tion of the heart, and that it abſolutely ceaſes when 
this circulation 1s interrupted. The circulation is 
not general in animals ; polypuſſes have not even 
a heart or other analogous viſcus, to bring about its 
operations. It is proved too, that ſeveral animals 
with cold blood live a long time without heart, and 
vithout viſcera, a: as is ſeen in frogs, turtles, and ſe-- 

veral 
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veral; kinds of fiſh and worms; in which,” although 
the circulation” is undoubtedly chen ſtopped, they 
continue notwithſtandingito live and move, and art 
wrought” on by their paſſions as uſual, appearing 
ce 8e ſtill ern to and ſenſible of, the Wants 1 
1 Mes found mary animals, inſects bg lng 
in which there is certainly no kind of circulation in 
the veſſels ; there are others, in which it is only 
imperfectiy carried on in ſome particular parts of 
the body, and not at all in the extremities. I pur- 
poſe to give all theſo particulars to the publick, in 


a work I have been ſonie years buſy in getting rea- 


dy, entitled, Sur les W mann 8 
Mieroſcopicat Animals). 
This errour has ſpread itſelf amongſt phiſolo- 


* 


, by the help of a falſe analogy they have ſup- 
poſed betwixt animals with warm blood, and thoſe 
with cold; a very dangerous mode of reaſoning in 
phyficks, and belied at every ſtep by obſervation 
and experiments. A function has been obſerved to 
be executed in a certain way in animals with warm 
blood, and it has been immediately concluded to 
be the ſame in all others. Thus are general laws 
made, and propofitions on fo extenſive a ſcale ad- 
yanced, merely becauſe nature has not been ſuſi- 
cCiently conſulted, We have needed a Tremblei and a 
Bonnet to rid us of theſe general axioms, and of the 
idea of a neceſſary ae nenn re in Ares K noogh 
tion of all animals. 8 4 
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I cannot forbear mentioning in this place the fins 
gularity of motion of a ſmall microſcopical animal, 
which Lewenhoeck has named rotifer (wheel-po- 
lypus). All the obſervers, even the moſt modern 
ones, that have ſucceeded him, have believed that 
| this animal has real wheels (a); but to be certain 
of the contrary, it is only neceſſary to place it be- 
twixt two pieces of glaſs, and then obſerve it with 
an excellent microſcope. *Tis a ſmall gelatinous 
worm, commonly found in the earth or ſand collect- 
ed by rain in the tops of houſes: I have likewiſe 
found it in other earths, as well as in waters that 
have been ſometime ſtagnant, and more frequently 
again in thoſe that have a very gentle current, and 
are filled with conferva and other aquatick plants: 
This worm is divided towards its head into two 
pretty large trunks, which appear like two wheels 
or ſtars, from the number of ſmall, extremely ſharp, 
and ſhort, branches that are attaehed to their eir- 
' cumference. They really appeared to Lewenhoeck 
to be wheels of a rare mechaniſm, and every one 
would Judge the ſame, on Ke Pt the creature _ 


* 


(a) Gn care ſhould be FP not to. 98 pg: we 
imagine, with what 1 is pointed out to us by obſervation. Indeed 
there have been authours who, either guided by. analogy, or 
puzzled to explain ſo ſingular a motion, have ventured to af- 
ſure us that theſe wheels are not real; they have luckily ſaid 
the truth. It muſt however be agreed that we ought to obferve, 
and not to divine, the phenomena of nature. Whoever gives 
himſelf up to reſearches of this kind, without the faithful guide 
of mos, runs the greateſt riſk of falling into errour. 


K - 


them 


ON POISONS. 109 


them in motion. But a more exact obſervation at 
length convinced me that they are not wheels, but 
compoſed of a quantity of ſmall moveable. arms, 
formed like pointed canes, and planted all round the 
two trunks. It lets fall theſe moveable arms or f 
rays ſucceſſively, and afterwards raiſes one after the _ 
other with ſo: much celerity, that the eye fancies 
they are turning round like the ſpakes of a coach- 
wheel, or rather, like the branches of a wheeled 
fire-work, It never moves theſe two wheels, except 
when it ſwims or wiſhes to eat, and theſe two ſtates 
are invariably the ſhorteſt of its life. In ſwimming, 
it ſtrikes the water with theſe arms or branches with 
great. celerity, reſts itſelf at different periods, and 
thus tranſports itſelf. from one place to another. 
When it cats, it, on the contrary, fixes its tail in 
ſome ſubſtance, and afterwards turns its two wheels; / 
giving ſuch a motion to the water, that it directs 
the courſe of it towards its head, ſo that it preſents 
to its mouth all the ſmall corpuſcles with Which it 
is filled; "The uy * the A+ qu its arma ot 
ing. is — — 24 This — is ſeen 
very diſtinctly with a microſcope, and can never be 
RR with any other part of the animal what- 
It is abſolutely immoveable when the worm 
does not play its wheels; but no ſooner are they 
in motion, than the heart moves too, and its action 
becomes ſtronger in proportion · to the quickneſs 
with which the wheels are agitated, ſo that their 
. are — in an exact Proportion. 1 do 
; not 


not take upon me to deny, but that it ſometimes 
happens (although very rarely, and that at very 
long intervals) that the heart is in motion even 
whilſt the wheels are at reſt; and as the motion df 
the wheels is always at the diſpoſition of the ani- 
mal, ſo likewiſe is that of the heart. The heart 
then is a voluntary mufele, depending on the will 
of the animal; a circumſtance which is at the pre- 
feat time unique, having never been obſerved in 
any other caſe. The wheel - polypus paſſes - the 
greateſt part of its life then without any motion of 
its heart, and conſequently, without a circulation 
of blood, or of a fluid which receives motion 
from this muſcle. This does not, however, pre- 
vent it from moving during the other intervals, 
wen it cteeps and trains itſelf, as worms do, 
maugſt the bodies that ſurround it. 
Nn objection may be ſtarted here, that ch organ 
of the-wheel-polypus is not the heart of the ani- 
mal, but rather its ſtamach, ſinee it is, obſerved to 
move when the creature eats; and that it is altoge- 
ther extraordinary to ſuppoſe, that the heart is a 
muſcle ſubmitted to the will, whilſt it ais not ſo in 

agyr other animal. Ix muſt be-confeflet, that this 
is nat impoſſible, but it is not, on that account, 
very probable; and even though. it ſfiauid be true, 
it would be like wiſe true, that an organ ſuch as the 
= ITY with a voluntary motion, which, 
any more than in the other caſe, is not obſerved in 
; any other animal.—T, hus the difficulty I encounter 
bs of no weight, fince it muſt always be agreed, 
that 
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that a muſcular organ exiſts in. this animal, which, 
in oppoſition to thoſe of all other animals, is ſubor- 
dinate to the will, This is preciſely what 1 wiſhed 
to prove by my obſervations, and my diſcovery, 
therefore, ſtill remains ſuch. It is likewiſe to be 
obſerved, that the rotifer puts this, ſingular organ 
in motion, even when it does not eat; that is to ſay, 
at a time when it can make no ule of it, provided it 
be its ſtomach, This happens every time it ſwims, 
or wiſhes to paſs rapidly from one place to another; 
it has then occaſion to move its two avheels, and this 
organ moves in conſequence. Hence we ſee, that 
the animal does not move it to eat, but that te 
motion af it neceſſarily takes place when it plays 
its two wheels, aner may be its W es 0 
ging, rows 
But fnce, it is Contain that the 3 motjons 
of the muſoles of animals with cold blood, do not 
depend more on the circulation of humourg, than 
does the irxitability of the fibres, which, ſeems to 
be the ſource and principle of life and motion in 
the, animal, it follows that, in animals, life conſiſts 
in the action of their muſcles and parts; for che 
moment this motion ceaſes, the animal ceaſes like- 
wiſe to live; and its body then, as to life, differs 
no longer from the ſtate of any foſſil or vegetable 
{ubſtence- whatever; and all this aſſemblage of 
veſſels, ſo many different organs, and this aſtoniſh⸗ 
ing ſtructure of its parts, are no longer of any pſe 
to the waa, ak ſhould. b be, VION as if no N. 


- 
py ” 
1 5 a * 4 a 
4 TM, 


} 


CY. 


mm „ 


an end in the machine, ſenſation and life are ſo too. 
The animal will return to life as ſoon as its parts 
regain their former motion, inſtead of which, it 
dies for ever, when, as happens to man, its parts 
not only loſe their actual motion, but likewiſe the 
faculty of recovering it in the ſequel. Thus the 
microſcopical eels that are found dry and withered 
in ſmutty wheat, recover motion and life as ſoon as 
they are wetted with a little water, and again be- 
come lifeleſs and dry, whenever they are no longer 
moiſtened. 1 have repeatedly aſſured myſelf of 
this with an extreme pleaſure. Thus, then, do 
they preſerve the power of reviving and reſuſei- 
tating effectually, by the fimple preſenoe of the 
water with which they are moiſtened. 235 
The celebrated Bonguer, in his work on the 
ſhape of the earth, relates to us, from the teſti- 
mony of Father Gumillo a Jeſuit, and alſo of the In- 
dians of Peru, that a large venomous ſnake is found 
in thoſe countries, which being dead, and dried in 
1 che open air, or in the ſmoke of a chimney, has the 
| Property of coming again to life, on its being ex- 
poſed for ſome days to the ſun, in a ſtagnant and 
corrupted water. It were to be wiſhed; that ſuch 
a naturaliſt and philoſopher as Monſieur Bonguer, 
could” have verified by his own proper obſervation, 
à fact ſo important in itſelf, and mann * more 
fo by the ſize of the animal. 10 
I have dried the worm called ha wowed" or; ac- 
cording to Linneus, gordius, ſeveral OS. 
open air, without leaving it there too long: 
+ OE | | . | a 
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\ had Toft almoſt all its bulk ad weight; and w- 
become like a bruiſed and dry ſtraw: its ſkin had 
| ſhrunkf ſo as to leave no ſerifible cavity, and it had 
no longer any ſign of life or motion. I returned it 
into water, where, in leſs than half an hour; it re- 
covered its bulk and weight, and ſoon afterwards 
diſcovered unequivocal and permanent ſigns of life. 
The wheel-polypus 1 have . pokeri off above; i 
likewife loſes, when dried, every kind of motion 
and life, and recovers both one and the other when 
again put into water. Laſtly, T left it, by way of 
experiment, in a very dry ſoil, and expoſed, during 
the fummer, to the whole heat of the ſun, for the 
ſpace of two years and an half. I afterwards re- 
turned it again into water, where, at the end of two 
hours, it recovered life and motion 1 put one of | 
them on a bit of glaſs, which I expoſed, during 2 
whole ſummer, to the noon-day ſun : it there be- 
came ſo dry, that it was like à piece of hardened 
glue. A few drops of water did not, however, fail 
to reſtore its motion and life.—T have ſince found a 
number of other ſmall animals, either on the tops 
of houſes, in earths, or in water, which, in the fame 
way, alternately loſe and recover the uſe of their : 
organs, on being dried, and afterwards returned 
again into water, I purpoſe ſpeaking of theſe little 
prodigies in a work apatt, to be entitled, On the | 
Life and apparent Death of Animals Ca). 
But it is not the ſame as to the loſs of rnabilit 
in the ne of the animals a byth he * : 


WE De la xe et de la Mort appatente des Animaux: 
Vol. 1 . | 1 Theſe 
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Theſe' remain flaccid, and their hodicw is loſt for 
ever. It appears very certain, that the venom of 
this animal differs but little from opium as to its 
effects; and that its mode of action on the fibres 
comes very near to that of this vegetable juice. 
Both of them excite violent convulſions and vomit- 
ings. Each of them conveys an univerſal debility 
into the organs. They render the muſcles paraly- 
tick, make the animal heavy, and finally bring on a 
ſpeedy. death, by deſtroying the irritability of the 
fibres. The heart alone in both caſes ſtill preſerves 
its writable quality for ſome time after the death of 
the other parts. It avails nothing here to animals 
with cold blood, that they are endued with an ob- 
ſtinate life, and are capable of preſerving that, as 
well as motion, after they are cut in pieces. If ei- 
ther of theſe poiſons attacks the principle of their 
motions, and deſtroys the irritability of their muſ- 
cles, they die ſpeedily, all motion is annihilated in 
them, and their parts will no longer give any ſign 
of life. Their body, it is true, will preſerve its or- 
ganization; but an organized body that has loſt j its 
motion, is truly a body without life. 
It is evident, then, that neither of the numerous 
hypotheſes naturaliſts have invented, a great part 
of which I have taken care to relate, explain in a 
reaſonable way the death of the animals poi ſoned by 
the viper; but that its venom kills in no other way, 
than by deſtroy ing the principle of motion, the 
only ſource of animal life, in the different parts. I 
am the more attached to the opinion that the venom 
of the riger . in no other manner than by de- 
F ſtroying 
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Atroying the irritability of the muſcular fibres, from 
laying already ſhown, in a memorial printed in the 1 
Acts of the Academy of Sienna, that the 1 nervous 
fluid is by no means the true, the efficient cauſe, of 
muſcular motion; and even though 1 ſhould be of 
another opinion, and ſhould regard the animal ſpi pi- 
kits as the cauſe of irritability k Abe the true prin- 


Aude of the proximate ' cauſe of 55 death of 
' animals that have been bit by the viper, would loſe 
no part of its importance; fot whether. it operates 
immediately on the nervous fluid, or on the muſcu- 
lar fibres, it is not leſs true that this venom kills by 
depriving the animal of all motion, and the muſcles 
of the power of contracting. 

Unleſs I am deceived, I have now, 1 think, hap» 
| þily terminated the controverſies that have ſo long 
kept people at variance, on the mode of action of 
the venom of the viper. I believe I have explained 

how it is able, in- ſo ſhort a time, to kill even the 
animals that are the moſt obſtinate in dying. When 
once this poiſon i is introduced into the blood, it de- 
| Niroys the irritability of the muſcular fibres, the 
ſource and principle of all the motions, not only 
during the life of the animal, but alſo after its 
death. I call every animal dead in which there are 
no longer any exteriour ſigns by which we can ſay 
that it lives; and, in truth, it is only according to 
our ſenſes, and the information they give us, that 
we can judge of the true death of animals z that is 
to ſay, of the preciſe inftant when they ceaſe to 
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"exiſt; and are no longer alive. Indeed, Ch can, we 
" conceive a living being, without the idea of ſome 
motion in its organs? We ſhould otherwiſe intro 
. duce into phyſicks a ſenſeleſs pyrrhoniim, and caſt 
trouble and uncertainty on the moſt certain and or . 
received notions and ideas. A principle of corrup- 
tion penetrates into, and, ſpreads itſelf in, the ſolids 
* and fluids, relaxes and decompoſes the muſcular 
fibres, and cauſes them to loſe the power of con- 
tracting. It is to this general law of putrefaction, 
then, and to this univerſal principle of diſſolution 
"and death, that the entire action of the venom of 
the viper on organical bodies is reduced; and to 
this we muſt confine ourſelves, ſince in effect what 
is called the ſcience of nature has its bounds, and 
- fince it is not permitted us to go beyond them. 
Whatever this ſcience may be, if it is true that a 
putrefaction exiſts in nature, and that it effects the 
ö deſtruction of all organized bodies, it is likewiſe 
certain that we are entirely ignorant of its mecha- 
niſm. Indeed when theſe bodies are ſubmitted to 
its action, who is capable of informing us what is 
its mode of working on them, with what power it 
operates, and laſtly, what changes and what revolu- 
tions it cauſes them to go through ? The prodigi- 
ous number of ſmall movements that are exerciſed 
oh parts of an infinite minuteneſs, are too obſcure 
for us, and eſcape our ſenſes. It is, however, 
enough, to ſee that a general principle of putrefac- 
tion and deſtruction, which decompoſes organical 
| . and gives them up to death, reigns through- 
| . BAY 3082! 4 
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out nature. To ſeek an acquaintance with nature, 


we have nothing more to do, than to aſſemble the | 


effects or particular accidents of bodies, and to 
compare them with other more general effects, that 
are called principles, or Jaws, of nature. This alone is 
what the great Newton did, when he ſubmitted all 
the celeſtial motions to the general law, of gravita - 
tion. Of what conſequence is it beſides to an aſtro-. 2 
nomical obſerver, to know the cauſe of the reci- 
| procal tendency of the bodies moving in the % 
Such a knowledge would be rather an object of eu- , 
riofity to man, than a real advantage to aſtronomy. 
Theſe were my ſentiments when 1 publiſhed this 
Firſt Part in Italian, thirteen years ago. I have at 
preſent made but very few changes and additions, 
becauſe the ſucceeding parts are, rigorouſly ſpeak- 
ing, merely a ſupplement, ſerving to correct what is 
previouſly advanced; and becauſe order would then 
have obliged me to give conſequences, which could 
not eaſily have been comprehended, or after A ge- 
neral idea was formed of the ſubject. 
+ Deſtroyed irritability in the living machine was 
what I moſt conſtantly obſerved at that time, It is 
for this reaſon that I have reduced the action of the 
venom of the viper to this general principle, and 
have entirely excluded the nervous ſyſtem, I muſt 
confeſs, however, that the number of my experi- 
ments was then very limited, and that I had not va- 
ried them ſo much as J have ſince done. I was 
likewiſe ignorant of the faculty of the poiſon Tice © 
nas; and alſo of the ſurprizing effects of the oil of 
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= | the Cherry Laurel, for the money part unknown hy | 
> other Obſervers. 
4 1 have likewiſe, in this Fir Park "_ in a very | 

curſory way over ſeveral other ſubjects, and have 

even given intoa few ſuppoſitions, which I ſhall diſ- 

cuſs in my Microſcopical Obſervations (a). The prin- 

+ cipal objects of theſe obſervations will be, the figure 
and properties of the globules of blood; ; the an- 
mals that are capable of dying and returning to life, 
which will give me occaſion to enter into a com- 
plete hiſtory of the celebrated eels found in ſmutty 
wheat; and, laſtly, the caufe of the death of animals 
ſurrounded by artificial and unrenewed airs. 


* 


ee Obſervations Microſcopiques. 
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from us tlie cauſe of a natural henamenon R 
but errour, when it ſupplies the place of truth, ſtops 
the progreſs of ſcience, and ſubſtitutes dreams and 
chimeras to facts and nature. It is at all times a 
misfortune to be iguorant of a truth; but when, we 


are ſenſible of our ignorance,. we may ſtill hope to | 


come at a. knowledge of it. The boak that of all 
others would be the moſt uſeful to mankind, i is ſill, 


wanted. It is one which would at once determine 8 


What we really know,, and what we do not know, 
although we have perſuaded ourſelves that we do. 
Our reaſonings would no longer have hypotheſis 
and errour for their baſis, and inſtead of fabricating; 
ſyſtems, we ſhould endeavour ta prepare materials. 


Nature would be more conſulted ; we ſhould an 
leſs, and know more, 1 10 


: 


There are errours and ws which concern; man 
more eſſentially than others do. Theſe are; parti- 
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cularly, thoſe wh ich FAG to ha preſervation of 
4 ais ſpecies. 

Man is naturally ſubject to certain diſeaſes; 
whilſt others again are accidental to him. Medi- 
eine employs itſelf in each claſs, and in ſeeking 
the remedies, renders itſelf uſeful to ſociety, 

Thoſe who have diſtinguiſhed themſelves in this 
reſearch, cannot be ſufficiently praiſed. Poſterity 
will do juſtice to their labours, and immortality is 
ſecured to them. But, on the other hand, who does 
not ſee the miſchief that a remedy propoſed in very 
violent diſeaſes may be productive of, if, inſtead of 
being ſalutary, it is entirely uſeleſs, or even burt- 
ful? To paſs flightly over ſo important a matter, 
would be expoſing mankind to the worſt of miſ- 
chiefs. The mote certain we think ourſelves of 
the remedy, the more we deſpiſe the danger, a and do 
not endeavour, 10 much as we ought to do, to 
guafd againft 14h The diſcaſe attacks us, we ne- 
glect the affiſtance of art, and frequently become 

the victims of our own ercdulity, and of the j 1850 

rance of others, og 
The perſ uaſion we are! in that a diſcovery i is made, 5 

plunts the ſtimulus that would have puſhed our re- 
fearches à greater length, and v we remain for ages 
in a petnicious errour, which the hope of reward, 
and the afpiring to fame, would have reſcued us 
from. The hiſtory of human diſcoveries. is filled | 
with examples of this. We owe every thing to 
theſe two great ſprings of human actions, intereſt 
and ampiion. But when a eee of knowledge 
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is entertained, all inveſtigation is laid aſide; and 
far from any further diſcoveries being made, the 
very hopes are loſt of knowing any thing more. 
Such was the deſtiny of Europe when in a ſtate of 
barbariſm and ignorance ; * ſuch are ſtill the 
ideas of the ſavage. » = gl! bod 

It is now more than ten years ago chats I FT 
liſhed a work On the Venom of tbe Viper, in Italian. 
It is this work which forms the firſt part of the 
preſent treatiſe. I then in a manner engaged myſelf 
to the publick to give a ſecond part, in which I pro- 
poſed not only to ſpeak of the remedies againſt this 
venom, but likewiſe to treat of ſeveral other inte- 
reſting points altogether new. I had neither time 
nor convenience to finiſh all the reſearches I had 
then in view. I was deſirous of certain and evident 
conſequences, and it was neceſſary go multiply ex- 
periments infinitely, and to vary Mm a thouſand 
ways. But the little ſucceſs. I met with in ſeeking: 
a ſure remedy againſt the bite of the viper, particu- 
larly occaſioned me to defer the publiſhing the Se- 
cond Part for ſo long a time. Not but that I tried 
a great number already known, and ſeveral others 
. which: either imagination or chance threw in my 
way; but they all appeared to me more or leſs ineffi- 
cacious, and I found none of them certain. It is na- 
tural to ſuppoſe, that, amongſt other remedies, I did 
not forget that moſt famous one of all, Eau de Luce; 
(which indeed is nothing more than the fluid vola- 
tile alkali, joined with a little oil of amber, that does 
po + at all alter its qualities) 1 tried! it, but the ſuc- 
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ceſs by no means anſwered my expectations, ſo that 
J at length abandoned it, as I had done all the reſt. 
A new work has lately awakened the attention of 
the publick on the advantages of the volatile alkali 
againſt the venom of the viper {@}. It is announced 
in this work, in a tone of aſſurance and perſuafion, 
to be the true ſpecifick againſt this dangerous poiſon, 
as well as againſt almoſt all diſeaſes, however dread- 
ful, In reading this work, I apprehended that 1 
had been miſtaken from beginning to end. Indeed 
when J reflected on the experiments I had made in 
Italy, I knew no longer what to believe, and was at 
times even led to think, that the vipers of France 
are either leſs venomous and deſtructive than thoſe 
. of Italy, or that they are of a different kind; ſa 
true it is, that ſelf· love does not allow us to acknow- 
As till the laſt moment! 
Priſed me {till more, was to ſee the 
errours of Redi, on the uſe of the bag that covers 
the canine teeth of the viper, which were refuted 
more than thirty years ago by Mead, again make 
their appearance in modern publications; to ſee 
likewiſe the errours of Mead on the acidity of the 
venom of the viper, which he himſelf had abjured 
and, laſtly, to find thoſe of the ſame authour on the 
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fa) This work is entitled; Experiences fropres a faite tonnoitre 
gue L. Alkali uclatil flzor eft le remede le plus efficace contre les aſphy- 
rien. Paris. The Authour is Mr, Sage of the Academy of 
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faline nature of this venom, which have been refuted 
in Italy for more than ten years (a). 
If on one hand I could not perſuade myſelf that I 

had been deceived on ſo many points and queſtions, 

which I had, however, examined without preju- 
dice, and with a wiſh to diſcriminate nicely ; on the 
other hand, it was impoſſible for me to conceive, 
how certain authours could advance ſo many mat- 
ters as facts, with ſo much aſſurance, and without, 

having previouſly. convineed themſelves by certain 
and repeated experiments. I could not compre- 
hend any more, why the authours of theſe new pub- : 
lications had neglected to demonſtrate clearly the ; 
ſource of the errours into which the writers poſte- 
rior to Mead had fallen, who had flattered them 
ſelves that they had ſhawn with the ſtrongeſt evi- . 
dence, both by obſervation and certain experiments,” -Y 
how Redi and * 24 each of n Done led in- 
to CXrOUT., | 1 | 

As the puke are Na . in vhyſicks, 

ſubjects are ſubmitted to experiment, and not to 
authority, theſe gentlemen ought to have expoſed 


(a) There is however, nothing aſtoniſhing i in this, when we 
conſider the mode that is generally adopted by our modern wWri- 
ters. More than two hundred authours may be named who 
have copied from each ather on this ſubject, and have given us 
groſs errours for demonſtrated facts. Qne might reaſonably ex- 
claim to them, ** Modern parrots, the copyiſts of other parrots, 
ceaſe to deceive us, and for once conſult nature, Had you em- 
ployed the time you have ſpent i in copying each other, in making 

experiments, how many errours, and how much time, would you 
W to poſterity!ꝰ 

experiments 
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experiments to experiments, and obſervations to 
obſervations, and to have developed the errours into 
which we are fallen. But they have not made any 
ſuch attempt. They have ſubſtituted their autho- 
rity to experiment, and łheir name to obſervation. 
This method is altogether pernicious, and neceſſa- 
ily tends to perpetuate errours amongſt men, and 
to render diſputes eternal. When we know that two 
obſervers do not agree on a fact, or on an experi- 
ment, to which of the two muſt we truſt, provided 
they are both of an equal merit? We remain in an 
abſolute uncertainty, and can only have acquited, 
on their peruſal, a reaſonable pyrrhoniſm. 

But is chere no touch - ſtone to enable us to judge 
where the miſtake lies betwixt them, and of two 
cantradiQting experiments, to diſtinguiſh the true 
ane from the falſe? a 

The difficulty of judging betwixt two authors, 
even in matters of fimple fact, has been the occa- 
ſion of many *rrours and hypotheſes having laſted a 
long time, even after their falſehood has been demon- 
{rated ; and many truths have been rejected, mere- 
ly becauſe experimenters have not been able to re- 
peat the experiments that proved them, in the ſame 
way in which they were firſt made. | 

For my part, I think it the duty of the lateft 65. 5 
ſerver, not only to repeat faithfully the anteriour ex- 
periments that contradict his, but likewiſe to give . 
bis own in ſuch a way, that they cannot leave the 
| ſhadow : of a doubt in the mind of the. reader, 

Without this proviſo, he will loſe the aim he pro- 

FOO | 


4 


| poſed to himſelf in writ itirig—that of being believed; 


this. inconvenience, which perpetuates errours, and 


of them may require, and giving them all the pre- 


making experiments, decifive by their number, va- 


diſcovery of the ſource of the errours that others 


— 
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which he will not defervs; although he * bes ac- 
cident, have ſaid the truth. 


There are three principal methods of avoiding 


-=z 
& 
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* 
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ſtill keeps us in a very dangerous ſcepticiſm. 
The firſt Is, to multiply the experiments e- 
ceedingly. It is almoſt impoffible, in repeating 


them ſo many times, that fortuitous caſes do not 


occur to vary them, and that the final reſult of ſo 

men of them is not certain and conſtant. - i | 
The ſecond is, to vary them in a thouſand ways, | 

changing the circumſtances as the nature and fpecies . 


. 


eiſion and fimplicity they are capable of. This 
method ſuppoſes much greater talents and genius 
in the obſerver than the firſt, and there are few of 
theſe, even amongſt the moſt ſkilful, who can boaſt 
of having invariably put it in practice. | 
The third mechod is, not only to ſucceed. i in 


\ 


riety, and fimplicity ; but likewiſe to attain to a 


have fallen into. 

It ie & fault, then, in thoſe who write the lat, 
not to enter into a very minute detail of theit expe-· 
riments, and to endeavour to demonſtrate their ſu- 


periority and exactneſs, in compariſon with thoſe of 
their predeceſſors. It, however, is particularly in- 


cumbent on them to trace the origin of errours, and 
to dae how the former . have been de- 
| _ ceived.» by 
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ceived. Without this, all their labour is à puts 


loſs, and they are by no means worthy of con- 


: fidence. 


From all theſe otiiderations, I bane: denied it 


vneceſſary to return to the ſubject of the preſent 
work, and to treat it in as particular a way as my 


circumſtances will allow me. The importance of 
the ſubject requires this of me, ſince it regards a 


very dangerous and mortal diſgaſe, which impreſſes 


with fear thoſe who have the misfortune to be at- 
tacked by it, and Creates uneaſineſs in families: 
Perſuaded that a perfect knowledge of the ve- 
nom of the viper cannot be acquired unleſs by 4 
ſearch into all its properties, which are, in a greater 
or leſs degree, unknown, I wiſhed that neither of 


them ſhould eſcape me, without ſubmitting it to @ 


rigorous, and, at the ſame time, impartial, inveſti- 


- gation ; and that notking which related to the ſub- 


ject ſhould be wanted, was deſirous of examining 


" afreſh the ſuppoſed acidity of this venom, and the 
ſalts of which ſome people will have it to be com- 


poſed. 
Any errour whatever that relates to this ſubject, 


may „in time, become dangerous in its tenden- 


cy. Authours, perſuaded by a miſtake of Mead; 
that they were acquainted with the true nature of 
the venom, have been ready to fabricate ſyſtems to 


explain the way in which it acts, and how and by 


what mechaniſm it is that it produces ſo ſpeedy a 
death. They have afterwards invented remedies 


that relate to the ſuppoſed nature of this poiſon, 


and 
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and what is till more ſtrange, have "found chem 
efficacious. They have ſhouted victory, both on 
occaſion of the theory and the remedy, and have | 
ſhown how the one ſerved as a guide to the attain- 
ment of the other. In a word, they have pretended 


that all is done, and that nothing more remains to 
be known of the viper's venom; maintaining, that 


they are acquainted with its nature, its mode of ac- 
tion on the animal machine, and laſtly, with the re- 
medies capable of deſtroying its effects. But let 
us leave theſe authours with their ſectaries, to ap- 
plaud themſelves on knowing ſo many things, and 
on having divined nature. I believe, on the con- 


trary, that we as yet know nothing about it, and 


that this matter 1s altogether new. My experi- 
ments will ſhow this, in the courſe of the preſent 
work. | 

A great part of cet experiments required the 
affiſtance of ſeveral perſons, and I have reaſon to 
congratulate myſelf on this neceffity, ſince, amongſt. 
others, it procured me the preſence of two men of 


rare talents; Dr. Troja, Member of the Royal Aca- 
demy of Naples, author of ſeveral excellent tracts 


on animal phyſicks, who happened to be at Paris at 


the time I made my experiments (a); and M. Jean 
Fabroni, of Florence, afellow traveller, and attached 


to the cabinet of natural hiſtory of the Grand Duke 


of Tuſcany, a well inſtructed, and very be 


(a) M. Troja viſited me almoſt every 1 to obſerve my me- 


thod of making experiments on various ſubjects in phyſicks. 
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young man 740.—1 name theſe gentlemen hers 
with the greater pleaſure, fince; in thus publicly 
teſtifying to them my gratitude and eſteem, I give 


my experiments a greater degree of authenticity. 


The firſt queſtion 1 now undertake to examine, 
and which has been the principal occaſion of my en- 
quiries, is, whether the fluid volatile alkali i is a cer- 
tain remedy againſt the bite of the viper; that is to 


ſay, whether it reſcues. from death an animal that 


would otherwiſe have periſhed by it. This firſt re- 

ſearch is clearly very intereſting, and deſerves to 
be examined with all poſſible attention; I have 
multiplied my experiments on this firſt point, in a 
way that more than one of my readers will deem un- 
neceſſary. But I know of what weight the preju- 1 
dice for a favourite hypotheſis and the authority of 


a celebrated writer, are. Errour and truth ſeem to 


meet with the ſame difficulty and reſiſtance from 
mankind ; one in unrooting, the other in eſtabliſn- 
ing, itſelf. The Newtonian ſyſtem was combatted 
for a whole age before it was received, and it re- 
quired as long a time to abandon that of Deſcartes: 
What is very certain is, that ſo many errours have 
not been ſpread abroad, as to the nature of the ve - 
nom of the viper and its remedies, but becauſe too 
few obſervations have been W and experiments 
too little diverſified. 


(a) M. Fabroni was likewiſe preſent at the experiments made 
in London and on my return into 'Fuſcany, and willingly 


W himſelf with the deſigus of the plates in this work. | 
4 Mead 
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- Mead himſelf was not exempt from this fault, as 
I ſhall ſhow in examining the remedies he has pro- 
poſed againſt the bite of r viper. The uſe of the 
volatile alkali itſelf was only introduced in conſe- 
quence of a falſe theory on the nature of the venom, 
and was only ſupported with ſo much prejudice 
and obſtinacy, for want of the making of a ſufficient 
number of experiments. Tis on the ſame account 
that the diſputes on animal phyficks, which would 
have terminated at their birth if experiments had 
been much more multiplied than they were, till 
exiſt, But the art of experimenting is flow and 
painful, inſtead of which it coſts but little trouble 
to follow the authority of another. It is eaſier to 
reaſon than to make experiments; and this art, inva - 
riably long and difficult, is not * the reach of 
every one. 
Other readers will find, a8 the e of my 
experiments, however great it may be in itſelf, is 
not ſufficient to decide all the queſtions I examine 
in this work, nor to terminate all the reſearches 1 
make into the venom of the viper. I have nothing 
to oppoſe to theſe laſt, and, likewiſe, I do not take 
upon me to ſay, that all the conſequences I have 
deduced from my experiments are certain, Per- 
haps a number of experiments twice' as great, 
would ſcarcely be ſufficient for this. Thoſe who 
are acquainted with the difficulties that are met 
with in experimenting on living animals, and who 

know how much the eircumſtances betwixt one 
animal and another vary, (which rigorouſly ſpeak- 
Vor. 1. K _ | ing, 
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ing, ate never the ſame) will agree with me on this 


head. k 


Let all that has been \ written on the \critabiliry | 
and ſenſibility of the animal fibres be examined, 


and the ſame inconveniences, the ſame difficulties, 


will be diſcovered. It is true, that a very great 
number of experiments have been made in a few 
years, and that an infinite number of animals have 


beeen ſacrificed to philoſophy, or publick utility; 


but much remains yet to be known, preciſely becauſe 
the number of experiments is not yet ſo conhidera- 
ble as it ought to be. | 

I muſt likewiſe confeſs, that I have wanted both 
time and patience to do more. Nothing but the 
idea of publick utility. can ſupport the horrour of 
feeing ſo many animals, ſenfible of pain like our- 
ſelves, ſuffer under our hands; and to view them 
expoſed to a thouſand kinds of torments. I leave 
the . purſuit of this career to thoſe who are more 
courageous than myſelf. The road is open to ob- 
ſervers; and I ſhall rejoice te ſee them embrace 
with ardour, the fearch of truths that are _—_ 
_ to the human - ncaa 
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CHAPTER I. 


Whether the Volatile Alkali is a certain Remedy A N 
| the Bite of the Vi oy” i 


/ 


I DEEMED it W to examine Gui firſt We 
tion in the moſt circumſtantial way, and therefore 
multiplied the experiments extremely, and diverfi- 
fied them very much. This is the only method 
that could fead to demonſtration, and 1 flatter my- 
ſelf that my readers will be freed from all doubt. 
The animals I had bit by vipers were of three dif- 
ferent kinds. I employed birds and quadrupeds 
with warm blood ; and frogs, which have the 
blood cold. | | 
Amongſt birds, I almoſt always employed gear- | 
rows, pigeons, and fowls ; amongſt e 
rabbits, guinea- pigs, cats, and dogs. 
An animal may be bit by a ſingle viper, and by 
ſeveral. It may be bit once or more; in a ſingle 
part, or in ſeveral.— All theſe caſes may make great 
variations in the diſeaſe and effects of the venom; 


it: was therefore neceſſary to * them from 
each other. 


* 
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Animals bit by-a fingle Viper, and only once. 


The leg is the part of the animal I conſtantly 
had bit by the viper, in all the experiments con- 
tained in this chapter. By leg, I mean the muſcular 
part of the foot, that is betwixt the femur and 
tarſus. The facility of having animals bit in this 
part by the viper, made me give it the preference. 
There is likewiſe another advantage, the eaſe with: 
which the remedies are in this caſe applied. 

In the experiments of this chapter, as well as 
thoſe of the following one, I employed no other 
remedy againſt the bite of the viper than the fluid 
volatile alkali, to be found in every apothecary's 
ſhop. Some that I made uſe of, I made myſelf. 
Its compoſition has been long known, and is de- 
{cribed in all the pharmacopeias. I employed. it 
by having it ſwallowed, and by applying it to the 
part. When I wiſhed. to treat the part bitten, I 
dapped it a long time with a piece of linen, well 
moiſtened with the volatile alkali, and laſtly, co- 
vered it with the ſame linen, to keep it wet, the 
longer. That which was ſwallowed, as will be 
ſeen hereafter, was diluted with a quantity of 
water. On many occaſions, I repeated it ſeveral 
times, and likewife made freſh applications of it to 
the part. There are animals which live ſo ſhort a 
time after they have been bit, that I thought it ſa- 
* to make repeated applications of the vo- 


latile 
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latile alkali to the bite. When I ſay, fimply, that 

I treated the part bit, or that I treated the animal, 
it muſt be underſtood, that the volatile alkali was 
not given internally, but only applied to the part. 

I had a dozen ſparrows bit by as many vipers, a 
| fingle time each. I took them from the cage, one 
after the other, without any choice. The firſt that 
was bit was immediately treated; the ſecond was 

not ; the third was treated, and the fourth not ; 
and ſo on as to the others, each having a thread 
tied to its foot, with knots, to diſtinguiſh them from 

each other. The feathers had been previouſly cut 
from the legs with ſciſſars. The animal was ſcarce- 
ly bit by the viper, when it was treated; ſo that there 
was an interval of not more than five or fix ſeconds 

betwixt the bite and the en of the n 8 
alkali. - | 

The ſparrow firſt bit, which was treated, at the 
end of two minutes could no longer ſupport itſelf - 
on its feet, and died at the end of fifteen. 

I be ſecond, not treated, began to reel after three 
minutes, and died at the end of the thirty- fifth. 

The third fell on its belly after fix A ws 

died at the end of thirty-eight. ; 

The fourth fell after four minutes, ang died at 
as end of twenty. 

The fifth after five minutes, and died at the end 

jt twenty-ſeven. i 

The fixth after ſeven minutes, 215 died at : the 
end of thin. as ns | 
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The ſeventh was tiil living at the end of three 
hours, and did not appear to have at all ſuffered. 

'The eighth fell after two en and died at 
the end of ſeven. a 
I !hbe ninth fell after three minutes, and died at 
the end of eleven. 

The tenth fell after two | minutes, and died at the 
end of fifteen. | 

The eleventh fell after a minute and one-third, | 
and died at.the end of two and an half. | 

The twelfth fell after fix IO and died at 
the end of thirty-two. ts | 
The ſparrow that was bit the ſeventh, as I 
have juſt ſaid, was ſtill living at the end of three 
hours. I examined its leg, and found it perfe&ly 
in its natural tate, without lividneſs, without ſwel- 
ling, or any apparent wound. The legs of the 
- other ſparrows were very much changed, even im- 
mediately after they had been bit; whence it was 
eaſy to conjecture, that either the ſparrow above 
alluded to had not been bit by the Rs | or mn 
this laſt was without venom. 

To diſcover which of theſe two A petbe was 
the true one, I had this ſparrow bit by the ſame 
viper, in the ſame leg. A little blood flowed from 
the wound, which I immediately treated. It fell 
after two minutes, and died at the end of four; a 
proof that the viper was provided with venom, but 
that the leg had not really been entered by the teeth. 
T had, however, no ſuſpicion of this at 1 as the 
creature bit in the uſugl Way. 
| ih 1 I wiſhed 


£35 

.1 wiſhed to repeat the ſame experiment on twelve 
* ſparrows, with the ſame order and circum- 
ſtances. But I made the ſix that were treated like- 
wiſe ſwallow a few drops of water, in which I had 
Put a proportion of the volatile alkali, of about an 
hundredth part. 

The time of the death of theſe animals is ex- 
| preſſed by the following numbers, repreſenting as 
many minutes elapſed after the bite; 10, 7, 8, o, 6, 
7, 3, 7, 15, 18, 5, 37. The fix firſt numbers ſhow 
the time the ſparrows lived, that were ede with 

the volatile alkali, 

From the preceding experiments the following 
conſequences may be deduced ;. - | 

I. That the vipers I employed were agen 
provided with venom to kill ſparrows. 

II. That the venom is ſcarcely introduced into 
the leg of the animal, when it ſwells in a ſenſible de- 
gree, changes its colour, and becomes ſomewhat 
livid. f | 
III. That i it is not ſufficient to nne the venom 
to inſinuate itſelf, that the viper ſeizes an animal be- 


twixt its teeth, and that it cloſes its n and 
preſſes with it. 


IV. That the fluid volatile alkali Fark” not pre- 
ſerve the lives of the ſparrows bit by the viper. 

V. That the volatile alkali given internally to 

' ſparrows, may even be hurtful to them. The ſpee- 

dier death of thoſe that ſwallowed i it, may at Wa | 

| lead one to ſuſpect * 
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But the number of the experiments is not yet ſuf- 

+ - ficient to render the conſequences I have juſt des 

. duced certain; tis a multiplicity of them * 
that can effect this. 

I had twelve other ſparrows, equally lively, bit 1 in a 
the leg as above, each by a ſingle viper, and only 
once. I treated only ſix of them with the volatile 
alkali. They all died. In all of them the leg that 
was bit became livid, and ſwelled in a greater or leſs 
degree, in leſs than two minutes, 

The fix treated died in 3, 4, 6, 5 30, 33, mi- 
nutes. The fix that were not treated in + 4» 7, 
EY, 18, 36 | 

To obtain till more certain conſequences, I had 
twenty-four others bit, I treated twelve, and made 
them ſwallow the volatile alkali. All the twenty 
four died, The following numbers ſhow- the mi- 

nutes the twelve that were treated lived, 2, 3, 3, "FN 
57 5» 7, 7» 10, 15, 15, 22; and theſe again indicate 
the minutes that thoſe ſurvived on which no reme- 
dies were tried, 4, 6, 6, 99 7. 7 97 Os 9, 10, 15, 
20. N 
It is a truth then l eſtabliſhed by experiments, that 
the fluid volatile alkali is altogether uſeleſs, whether 
it is fimply applied to the part bit by the viper, or 
ſwallowed þy the animal at the ſame time, We may 
even ſuſpect it to be hurtful, to ſparrows at leaſt. 
However evident it may appear, that the volatile 
alkali is not an efficacious remedy in this caſe to a 
{mall animal like a oh it is not on that account 
demonſtrated, 


* 
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ae that it may not be ſo to a much larger 
animal, and of a different ſpecies. 

The venom introduced into the body of a larger 
animal, ſhould be confidered as diminiſhed in quan- 
tity. Its effects ſhould certainly not be fo violent; 
and indeed this is the caſe with all the poiſons that 
we know of, What is a remedy to a large animal, 
or one of a full fize, may be a poiſon to a ſmaller 
animal, orto one ſtill young, 

We muſt therefore again have recourſe to experi- 
ment, and ſee the effect the bite of the yiper has on 
other animals. ä 44 


1 


Experiments on Pigeons. 


1 had a pigeon bit in the leg by a viper, and in- 
ſtantly treated the part. At the end of a minute it 
fell forward, and could no longer ſupport itſelf. in 
twenty ſeconds more it died. a 

I had another pigeon like the firſt bit in the ſame 
way, but did not treat it. At the end of two mi- 
nutes it fell forward, and in two minutes more it 
died. Wet. wa | TIP" — 1 a 7 „ * 

I had two other pigeons bit in the leg; one was 
treated, and the other not. The firſt fell at the end 
of three minutes, and died at the end of the tw en- 

tieth. The other fell at the end of a ingie min ute, | 
and died likewiſe after the twentieth,  *. 


Of two other pigeons bit in the leg, I treated. 1000 


one. The one treated died at the end of forty hours, 
ths other at the end ws an hour, 
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I had fix other pigeons bit in the uſual way, 

Three were treated, and three not. Thoſe that were 
treated died at the end of 6, 22, 40, hours. The 
other three died at the end of 1, 2, 10, hours. 
I had two others bit in the leg in the uſual way; 
one I treated, the other I did not. The treated one 
died at the end of eight indes z the other at the 
end of two hours. | 

The intervals at which pigeons die that are e bit by 
the viper are ſo different, that they ſcarcely allow a 
reaſonable conjecture, It ſeems, however, that 
two truths may already be deduced. One, that the 
volatile alkali does not preſerve from death the pi- 
geons bit by the viper. The other, that birds larger 
than ſparrows live longer in the ſame circumſtan- 
ces; or, if you will, that pigeons dig he later 
than ſparrows. 

But experiments muſt be enki and the 
circumſtances attending them examined more at- 
tentively. 

I do not conceive very well how it was, that of 
two animals of the ſame kind, bit once in the ſame 
part, one died at the end of two minutes, 8 the 
other at the end of 40 hours. 

1 likewiſe, obſerved ſomething fimilar to qhis i in 

'the ſparrows; and therefore determined at length to 
have a very large number of both kinds bit. I did 
not treat any of them; but, in return, I marked 


Fr carefully all the circumſtances that attended the ex- 


1 periments. I ſhall not enter into a detail of them 


86 on account of the yery great 1 of them; 
#7 | but 
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but think it ſufficient to deduce the following 
ne ; 

I. That other ene alike, the larger the 
viper, the more violent the diſeaſe, 155 the more 
ſpeedy the death. wy | 

II. That the diſeaſe increaſes likewiſe in violence, 
In proportion as the viper is more enraged. 

III. That it likewiſe augments in proportion to 
the time the viper compreſſes the animal it has bit 
betwixt its teeth. | 

IV. That the diſeaſe of the part bitten FRY to 
be greater in proportion to the time the animal 20 
vives. 

V. That in ſome animals blk I livid blood 
flows from the wound, as ſoon as it is made. 

VI. That in others, on the contrary, it FR red, 

and preſerves that colour. 

VII. That the animals from which the red blood 
flows „ die later than thoſe from which it flows black 
nd livid.. 

VIII. That the venom likewiſe, which n 
its colour and its qualities, ſometimes flows out 
with the blood. In which caſe, the animal not on- 
ly ſurvives, or is much longer in dying, but ſome- 
times does not appear to have had any complaint. 
| Theſe conſequences, the fruit of an infinite num- 
ber of experiments, diverſified in every poſſible way: 
and in which all the circumſtances that accompanied 
them were rigorouſly examined, form ſo many 
Kern which explain how it is that of two ani- 

mals 
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mals bit in the ſame part, one dies ſuddenly, and 
the other ſurvives, or does not die till very late. 
There is likewiſe another reaſon, which I have 
fince diſcovered, and which may vary the effects, in 
animals that have been bit, very much. This is 
owing to the viper itſelf. I have ſometimes, tho? 
very rarely, found vipers that had no venom in ei- 
ther of the two veſicles, and more frequently, that 
only had it in one. 
What led me at firſt to ſuſpe&t that the, veſicles 
did not conſtantly contain venom, was obſerv- 
ing it to be to no purpoſe. that I had a pigeon bit 
repeatedly by a certain viper; and that it not on- 
ly did not die, but diſcovered no ſymptom of di- 
ſeaſe, notwithſtanding the canine teeth of the viper 
had pierced its fleſh through in ſeveral places. 
Having had occaſion, in the courſe of theſe ex- 
periments, to cut of the heads of a great number of 
vipers, and to examine their venom, out of two 
hundred, perhaps, I found two that were entirely 
deſtitute of venom, and five that, inſtead of ſvenom, 
had a white and opake viſcous matter in the veſicles, 
In two of theſe laſt, I found this white matter to be 
perfectly innocent. But in the other three it ſtill 
preſerved, partly at leaſt, its venomous quality, as 
I aſſured myſelf by introducing a ſmall quantity of 
it into the legs of pigeons, which had been bit ſu- 
perficially, and which died at the end of a nn. 
Mutes. | 
It is another «ſtabliſhed truth thes, that vipers 
are ſometimes found without any venom, and that 
| ſamewhat 
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ſomewhat more frequently a whitiſh humour is con- 
tained in their veſicles, which is not always veno- 
mous. But theſe caſes are invariably very rare, and 
only met with in examining a very great number of 
vipers; whence it follows that it is alfo true, that 
vipers have in general their veſicles filled with ve- 
nom, and that this humour ene diſeaſes, and 
even death. 

l obtained much more uniform conſequences, 1 
introducing the venom into the body of the animal, 
inſtead of having it bit by the viper. This is the 
method I employed. I cut off the head of a viper 
with a pair of ſciſfars, and, after a quarter of an 
hour, opened the mouth, and with another pair of 
ſciflars ſeparated the lower jaw. I then divided the 
upper part of the head in two with very ſtrong ſeiſ- 
ſars; each part beipg furniſhed with the canine 
teeth, and with the veſicle of venom. Wich a little 
courage and dexterity, which are acquired by cuſ- 
tom, it is eaſy to force the tooth of the viper, on 
which a compreſſion is made with the fore finger 


whilſt the veſicle is preſſed upon by the thumb, into 


the ſkin of an animal. A greater or leſs quantity 
of the venom may be introduced, by preſſing more 
or leſs on the veſicle ;- the wound may be made 
wherever one pleaſes ; and, laſtly, the venom may 
be kept from being rejected, by letting the tooth 

remain a long time in the wound. A great number 
of experiments made in this way, prove thatſparrows 
die betwixt five and eight minutes, and pigeons ig 
betwixt eight, and twelve. There are * few that 


die. 
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die ſooner or later; whence it follows, that by pur- 
ſuing this method, the periods of their _ are 
both ſhorter and more uniform. 
had a dozen pigeons bit in the uſual way, one 
after another, by as many vipers, and treated them 
all with the volatile alkali. They all died. The 
numbers 4, 10, 16, 52, expreſs the time in minutes 
in which four of theſe pigeons died ; and the num- 
bers 2, 4, 9, 15, 19, 22, 25, 36, expreſs the time, 
in hours, of the death of the others. 
Theſe new experiments teave no doubt* as to the 
inefficaey of the fluid volatile ym — the ve- 
nom of the viper. 
To aſſure myſelf ſtill. better of this, I had rent 
four other pigeons bit, each of them once in the leg, 
by ſa viper. I treated them all, but only twenty- 
two died. The time of their death is exprefled in 


minutes, by the numbers 4, 4, 6, 6, 7, 8, 8, 10, 12, 5 


14, 14, 20, 50, 50, 56; and in hours, by 1, „ 25 
4, 7, 10, 18, 26, 30. 

Two of theſe pigeons, bit in the ſame way as the 
o appeared not to have ſuffered at all, walking 
about the chamber as before the operation. At the 
end of two hours, being deſirous of examining the 
ſtate of their legs, I could find no ſign of diſeaſe. 
They were neither ſwelled nor livid. I could only 
find in one of them a ſmall hole, and a ſmall red 
ſpot of blood, at the part where the tooth had pene- 
trated. Since there was not the ſmalleſt mark of 
diſeaſe, it was eaſy to perceive that the venom had 
not introduced nſelt ; or, if it had, that it had'been 

| 2 | thrown. 
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thrown out again, ſo as not to occaſion any com- 
plaint to the animal. After ten other hours, I had 


both pigeons bit once in the ſame leg by two vipers 


that had already been employed in the ſame way. 5 
At the end of three minutes there were ſigns of di- 


ſeaſe: one died at the end of an hour, the other at 


the end of two. | 
Not content with theſe experinients, I had twelve 


other pigeons bit in the uſual way. I treated them im- 


mediately, and made them ſwallow the volatile alkali. 


They all twelve died, at the end of 4, 4, 7, 10,.10, 


10, 15, 18, 20, minutes; and of 2, 3, 3, hours. | 
Whilſt it is certain, on one hand, that the volatile 


alkali is of no effect in recovering pigeons bit by the # 


viper ; on the other hand it remains undecided he- 


ther it is in this caſe hurtful or not. pe 
The periods at which theſe animals die are ſo va- 


rious, that it is not poſſible to deduce any certain 


conſequences from them. 


Experiments on Fowls. 


11 is not ſufficient to Locks Sad 5 mti 
lity of the fluid volatile alkali adminiſtered to pi- 


geons, to allow us to conclude that it is uſeleſs to 
larger animals, that are more difficult to kill. The 
volatile alkali may have time to act againſt the ve- 


nom of the viper, when the diſeaſe is not ſo OW 
and the animal ſlower in dying. 


There are certain remedies Ae e effi- 


cacious, 
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cacious, require a certain time to act; and, n!. 
almoſt all are of this deſcription. 

I had a fowl bit once in the leg by a viper, and 
immediately treated it; at the end of fix hours 
the fowl died. I afterwards had another bit once by 
2 viper, and did not treat it. 'This one died in 
7 eight hours. 

I had two other fowls bit « once in the * uſual. 
One was treated; the other not. The firſt dicd in 
four hours; the other in ten. Ben | 

1 had fix other fowls bit as above, each. once in 
the leg by a diſtin& viper. The three firſt were 
treated with the volatile alkali, and died; one in 
fix hours, another in eight, and the third in nine. 
- The three others were not treated, and died in 7, 9, 
20, bours. 

Although the number of the experiments hicher- 
to made on fowls, is not yet ſufficient to allow cer- 
tain conſequences to be drawn, it however appears, 
that the following very probable ones a _ 
be ſtated. | + 6 

I. That it is very poſſible for fowls bit once in 
the leg by a viper, to dic, 4 

II. That they in general die much how er 1 
geons; and than ſparrows, which die . way. 
much greater facility than pigeons. 

III. That birds refiſt death in proportion to their % 

fize, ö 
„ That the Wie alkali is not Ki of 1 no 11 
in curing fowls bit by the viper, but chat it is _ : 
| bably even hurtful to them. 


Bur 
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8; But experiments muſt be multiplied much ids 


to ſee if the ee mw deduced are well or 


badly — . Y 3 6 ; SAS 7 X | 


Thad eber forils bit ts by fix vi- 


pers; each once in the leg. I treated them all ſix; 7 
and made a freſh application of the volatile alkali to 
the part bitten, every two hours. Two of the fowis 
died in the ſpace of four hours, , one in five, two in 


fix, and one in ten. A moment after, I had 
fix other fowls bit by as many vipers, each once in 
the leg, and did not treat either of them. Two died 


in two hours, two in ten, and two in twelve: ? 5 
Twelve other fowls were bit by as many vipers; 
each once in the leg. I treated fix, and made them 
ſwallow the völatile alkali. The other fix were left 
to themſelves. Of the ſix treated, five died; the 
ſixth had ſcarcely any ſymptom of complaint. Its 
leg neither ſwelled, nor became at all livid. There 
was ſimply a hole in the Kin, which was red and a 
good deal inflamed. The five I have juſt mentions, 


ed died in 3, 4, 6, 7, 10j hots. The other fix died” | 


in 6, 10, 17, 22, 36, 36; hours: 


Had the ech. I have related ſo far been a 4 


more numerous, the abſolute inutility of the fluid 


volatile alkali againſt the bite of the viper would 


not only have been dem onſtrated, but we mike 


even have doubted its innqognee, at ur to this i 


cies of animals. * 
The treated fowl that ad not die, r W | 

iti favour of the volatile alkali, as wilt be feer in 

the continuation of this work. It is one of the 
Vol. I. * 


. 
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caſes I remarked above, in ſpeaking of the pigeons 
and ſparrows, in which the venom was not commu - 
nicated to the part bit, although the canine tooth 
had left ſome opening in it, either owing to the 
viper not having any venom, or to the rejection of 
it. Nothing is found in either 1 theſe caſes to 
favour the volatile alkali. 

Having aſſured myſelf of the mutlliey of this re⸗ 
medy to the three ſpecies of birds I have ſubmitted 


to the experiment, I think it time to make the fame. 
e e „ 


ae. on ou. 17 


f 1 had a lane guineapig bir once in the log 5 | 
viper, and immediately treated it. In a little time 
the leg ſwelled, and became livid. At the end of 
fixteen hours a wound of an inch in breadth form- 
, <dirfelf at the part that had been bit and treated. 
In twenty hours the {kh in this part was entirely 
eaten away. The wound continued open for more 
than twenty days, during which time the animal 
moved i its leg with difficulty ; the foot was greatly - 
contracted, and the muſtles very much diſeaſed. 
The animal recovered however, but its leg till re- 
mained in a degree contracted, and it could. never 5 
recover the perfect uſe of it. 
Another guineapig, almoſt as large as the 7 
ein de ane way, bit ings a viper in the 
"I | * 1 n "oj. nv" . 
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leg, which was not treated, The animal died at 
the end of two hours. 

I had four others, of ſcarcely a third the-fize of 
two preceding ones, bit in the above way. I 
treated each of them, and made them ſwallow the 
volatile alkali, They all died, one in two hours, 
another in three, the third in fix, and the fourth 
not till the twentieth hour had etapied, © 

That I might have a comparative experiment, I 
had four other guineapigs, entirely like the preee - 
ding ones, bit, and did not treat either of them. 
They all four died, one at the end of ſeven hours 
another at the end of ten, the third at the end of 2 1 
thirty, and the fourth at the end of thirty-ne. 8 

From theſe experiments we may, I think, al- 

4 ready draw the following inferences, which * not 
certain, are at leaſt very probable. © oh 
I. That the bite of the viper is n of kil. 
1 even the largeſt guineapigs. 
II. That x: ſmaller animals die ener f _ the 
larger ones © 2 
i III. That 
5 medy againſt the bite of the viper. 5 etl j 
ö - It may be objected, that the firſt — bir -j 
and treated, at length recovered, and that all which 

were not treated died. This is true, but proves 

nothing, fince, as has been ſeen above, there are 

ſeveral circumſtances that may render the bite of 

the viper innocent; and, on the other hand, we 
Þ | have ſeen that the other four guineapigs' died al. | 


— 
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that the four treated died in a much ſmaller Ch 


of time than the five that were not treated, we 
may ſuſpect that the volatile alkali was more than 
uſeleſs, that it was hurtful. 


To remove all doubt, 1 had twelve other evined- g 


pigs bit, all alike in ſize, and ſimilar to the eight 
preceding ones. Six were treated, and ſix not. 


The firſt I had bit was the ſame I have ſpoken of | 


a little above, and which, far from dying of the 


bite, had not even the diſeaſe of the venom... Al- 
though treated, it died at the end of thirty hours. 


The five others that were likewiſe treated, had all of 


them the diſeaſe of the venom, but only three died; 


two in leſs than twenty hours, the other at the 


end of twenty-ſeven. The two that ſurvived had 


each of them a large wound in -the leg. that had ; 


been bit, and this Sane. open for more than 


ten days. 


Of the ſix that * not treated 1 two ers died, 3 in 
leſs than fixteen hours. Three others had deep 


wounds, which remained open for ſeven days, and 
then healed. The ſixth had not the ſmalleſt ſymp- 


tom of diſeaſe, and I could not diſcover in its leg 
any mark of the viper's tooth having penetrated. 
The caſes ſo far related, ſeem. to leave no doubt 


as to the inutility of. the volatile, alkali, when tried: 
\ likewiſe on theſe animals; and they do not remove 


the ſuſpicion, chat it may poſſibly be even hurtful 
bt them. 

We likewiſe for that; the ſinaller an, ranger 
 gineapigs die-ſoonter than he n woe: * 


* 


$ 
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I had a dozen very goal ones bit, each FR" 
" five, ounces. Six were treated, and fix 
not. Thoſe that were treated died in 30, 40, 50, 
minutes, and 1, 2, 3, hours. Thoſe that were not 


treated in 57 minutes, and 2, 3, 4, 4, 4, hours. 


I afterwards had fix guineapigs bit, three, of 
the largeſt of which were treated; the other three 
were not. Of thoſe that were treated only one 


died, and only one again of thoſe that were not 
treated. All of them, however, were very much 
diſeaſed, and thoſe that were: e were the alt 


to recover. ð ol WOK 
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e on Rabbits. 


It remained for me to make the fame expat 


ments on rabbits, in purſuance rag the 5 — E had 
propoſed to myſelf. Saks PAGE n 


| With this view, I had a large Noble bir by a 


viper once ip the leg, which I immediately treated 
With the volatile alkali, making the animal ſwallow 


the ſame diluted with water. At the end of an 


11 re- 


hour I repeated the application and the inter 


medy. The rabbit died at the end of three Wen 
Vith very ſlight marks of diſeaſe in its n 


- had another, perfectly like the former, bit ih | 


the ſame way once in the leg by a viper, and at che 


fame time. It had flight ſymptoms of the diſeaſe 
of the venom, and the leg became ſomewhat ſwel 


led. At the end of thirty hours a wound two lines 


in breadth, and very deep, appeared on the ſkin at 


2 | : RF.” the 
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the part where it had been bit. After five days 


more the animal was perfectly recovered. 

The reſult of two experiments alone can be in no 
way certain, I therefore Hd recourſe to oY: n 
method. 

I had a dozen rabbits of a middle fize bit by as 
many vipers, each once in the leg. Six were treated, 
and fix not, Only two died of thoſe that were 
treated, and three of thoſe that were not, 'Two of 
the four treated ones that did not die ſcarcely had 


any complaint. Their legs were but little ſwelled, 
and were not livid, The other two were very "ack 6 


diſeaſed, and had large wounds That were four days 
in healing, Of the two that died, one lived two 
hours, the other five. The fix that were not treated 
were all of them very much diſeaſed, and had 
large wounds in their legs, which ſwelled yiolently, 
and became very livid, The three that died lived 


14, 22, 47, hours; the others did not recover 2a 


the end of the ſeventh dax. 
It is a conſtant obſervati on, cher * 


mal bit by the viper dies very ſoon, the bitten part 


is proportionably leſs changed, leſs ſwelled, .and 


leſs livid. The change which takes place at the 


part where the poiſon has entered, I call the ex- 


ternal diſeaſe, to diſtinguiſh it from the other, 


Which is infinitely more violent and dangerous, 
| MOD ms thy: animal in a more dire& way, 


1 ſhall ſpeak.more fully of this laſt in the fourth | 
chapter of this ſecond part, in which Dn endea - 


"your unt for this OR 


* 
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The few experiments hitherto made on rabbits 


may already make us ſuſpect the little efficacy of 
the volatile alkali, which we may be even tempted 


to believe hurtful. It is certain in the interim, 


that middle- ſized rabbits Py refiſt hb 10 
nom of the viper. 

l wiſhed to try the effects of this on * ſmaller 
ones, and for this purpoſe had a dozen bit in the 


uſual way. I treated fix; and did not treat” the 


others. All the twelve died; the treated at the end 
of 2, 3, 4, 6, 8, 9, 0 andifhe * at en _ 
of 3, 5, 7, 9, 12, 18. 


I repeated theſe experiments on er bed ; 


ſmall rabbits, exactly like the foregoing ones. I 


treated fix, and made them ſwallow-the volatile al- 


kali every hour. The others I did not treat. They 
all died; thoſe that were not treated, at the end of 
. 2, 2, 5, 17, hours; the others in er of 
„35 10% 16, 16, hours. n hal 
Theſe new exyeriments already: ſhow very n 
17 the little efficacy of the volatile alkali againſt the 
bite of the viper, when tried on rabbits ; they even 
lead me to ſuſpect it to be rather bureful, than 
otherwiſe, - ' + b 
WMe likewiſe ſee has ſmall rabbits die 0 ib 
bite of the viper, whether they are treated or not; 


but that . * ones frequently + 
effects. 


In une of this, I had fx of theſe "26 WAY 


very large ones, bit each by a viper once in the 
| * T hree were treated, and ſwallowed * Fola- 
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tile alkali. | Two of theſe died at the end of twenty 
hours; the third was very much difeaſed, and had 
a large wound, which remained open for twenty- 
three days. Of thoſe that were not treated, one 
died at the end of thirty- four hours; the other two 
had the diſeaſe of the venom, but rFOrvared in leſs 
khan ten days. | 

I repeated this experiment in ths ne! way on ſix 
een rabbits. Of the three that were treated, 
one died; and one likewiſe died of the three that 
were not treated. The other two of theſe laſt re- 
covered in ten days; and the two treated o ones s that 
| want not till the end of eigkteen. &. 
Ixxhink there can be no longer any Abubt of the 
incliieacy of the volatile alkali to theſe animals; on 
the other hand, inſtead of Gimiailhiog' 4. it feems to | 
ſtrengthen and reinforce the diſeaſe. - 

It remains to try the effects of he bite of the 
viper on cats and dogs. The number of my expe· 
riments on the animals of theſe two ſpecies i is much 
ſmaller than that of thoſe on the others. The diffi- 
_ eulty of procuring them, the danger one runs in ope- | 
rating on them, and, ſtill more, the inconvenience of | 
keeping them during the long continuance! of the 
diſeaſe, and the unpleaſantneſs of ſeeing them ſuffer, 
have occafioned me to do leſs in this inftarice' than 
dle ſubject may perhaps appear to have required. 
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Experiments on Cats. 


Thad two very ſmall kittens bit in the My way, 
each once in the leg. One was treated, the other 


not. The laſt died at the end of ſixteen hours. 


The treated one was exceedingly ill, and had a 
wound which remained open for five days, f in *. 


| foot. . It lived, however, 3 DS. 


Three very ſmall kittens, were i brought to me, 7 


fill Younger, than the foregoing ones. T bad them 
bit, as uſval, in the leg. 1 treated one, and made it 
ſwallow the volatile alkali. 1 did nothing to eith 
of the other two. A all three died in leſs tha” 
fix hours. 


Theſe | 24. A he are e ſufficiently uni- . 


form, nor enough in number, to admit the drawing 
of certain conſequences from them. We ſee that, f in 
general, the ſmaller animals of the ſame ſpecies, 


ſuch as cats, for inſtance, die much readier than the 
larger « ones; XI and likewiſe that thoſe die which have oy 


berg treated, and have ſwallowed the volatile alkali. 

cM had two other kittens bit, larger than thoſe I. em- 
p18 before. Each of them was, as uſual, bit 
once by a viper. One Was treated, the Sicher was 
not. Neither of them either died, nor was very ill. 
They had no wound; and both of them at tbe end 


of Hrenty- four hours ate very heartily,... The leg,” 5 


however, in each, was, not yet very ſupple: i in its 
motions. I did not make the one I treated Wal- 


lon, the Vane alkali on account of the difficulty 
one 


« 
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one meets with in attempting this, when theſe 
creatures are pretty large. They become extreme. 
ly furious, and's are very difficult to . at leaſt 
without riſk. - 

I had two other kittens of the fame fize of the 
preceding ones bit, and treated neither of them. 
They were each of them bit once in'the leg. They 
both recovered, and - had no perceptible wound. 
It was twenty hours indeed before they had any uſe 
of the leg that had been bit; however, they ſeem- 
ed perfectly recovered at the end of the third day. 
4 Two large grown cats were, in the ſame way, bit 
in the leg. N either of them was treated, and nei- 
ther died. At the end of fixteen hours they fed a 
ttle, and could already uſe their legs, although not 

very well. At the end of thirty hours they : appear- 
: ed to be perfectly recovered. _ 
Scarcely has a cat been bit i in the * by a viper, | 

{en it can no longer make any uſe of the Part. 
It lies down, and continues longer 1 in this poſture. 
in proportion to the violence of the diſeaſe. It 
neither eats nor drinks till the ſymptoms abate, 

; and Kat that happens, recovers to 55 e 
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3 my th * Experiment on ; Dogs. © 
Ay wm are. now to 97 the effects of the « wth al- 
"hal, Which has been of no utility to the cats, on 
dogs that have been bit by the viper. The dog has 
A great affinity to man himſelf, and is, of all ani- 
_ the one the molt fuſceptible of the r 
It 
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It is certainly much mote ſo than the cat and the 
other animals, that have been bit in the courſe of 
theſe experiments. Dogs are to be met with of 
every ſize, even ſo large as not to differ much, in 
that reſpect, from an adult perſon. 
ö The effects of the bite of the viper on dogs, may 
be of great uſe in judging of the diss of a 8 
, mankimfelfg1 11) + 
| T haditholods'of:0; middle s 8 
| leg. I treated one of them every two hours, and 
made it ſwallow the volatile alkali as often. Nei- 


I ther of them died, although the leg was ſwelled in 

; each, The one not treated had no wound, and re- 

2 covered at the end of four days; the one that was 

- treated had a large wound, and did not recover till 

- KH thecloſe of the tenth day. 'Y 
I had two other much ſmaller dogs bie, i 9 

, ed only one of them. They both died in leſs than . 

. three hours, with a degree of e and due | 

d * part bitte. 

t Io large dogs were Drovght tome,” Te} con- 

, 285 from their ſize, that they would recover al- 


though not treated. I had them bit in the uſual _ 
way, once in the leg. One ſcarcely had any ſenſi- 
ble complaint; the other no perceptible wound. 
The leg of the laſt, however, ſwelled very much, 
and did not get well till the end of the fixth day. 
I had two other large dogs bit by a viper as oat” 55 = 
each once in the leg, and did nor treat * One 
recovered 1 in two day, the other in fix. * 
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From the experiments hitherto made on dogs, 
we may draw theſe concluſions 
I. That the ſmaller ones hull die from the 
Sit ofthELiþer) 17 © ogict n govo ont 42979 

II. That large ones generally recover... 

III. That of the middle _ my ſome recover 
GE dieo 25d £415 ; 2 

IV. That the . alkali 3 to FB W a 
certain nor a uſeful l Pe the daun of the 
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lt remained for me to try che effatts of the venom 
of the viper on frogs. I had hitherto operated on 
animals with warm blood; it was hkewiſe neceſlary _ 
to make ſome e on as that: have the 
blood cold. 

I had adozen frogs bit 1 as many 8 
once in the leg. I treated fix of them only. Two 00 
of theſe died at the end of twenty hours, and the 
legs of che other four ſwelled, and were a little li- 
vid; they recovgred however. Of the ſix; not 
treated, three died at the end of fivechours. Of the 
- _three that ſurvived, one had a ſwelling ! and diſco- 
Jouration af its leg; the ob two had no en 
9 . e . 00 bi dag 

41 The conſequences v were 3 vague, alibos . 
few in number, to admit any certain N to 
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1 therefore had a dozen others bit in the ſame 
way, and treated ſix of them only. To theſe I re- 
newed the application of the volatile alkali every 
hour, making them ſwallow it at the ſame time. 
All the ſix, one of which did not ſurvive the twen- 
tieth minute, died in leſs than four hours. Of the * 
fix not treated, four died at the end of 6, 10, 12, 20, 
hours; the fifth had ſcarcely any complaint, and 
the ſixth recovered two days after. 

I repeated this experiment on twelve other frogs, | 
having them bit in the ſame way, each once in the 
leg by a viper. Six were treated every hour, and 
ſwallowed the volatile alkali as often. The other 
ſix were left to themſelves. Five of the firſt died ; 

the fixth had. ſcarcely any ſymptom of complaint. 

Of the fix not treated, three died, and the be 
three recovered at the end of two days, i 
After what has been ſaid, I think there © can no 
longer be any doubt of the inutility of the fluid vo- | 9 
latile alkali... It is very probable that, when-given  . © 
f internally to frogs, it increaſes the diſeaſe cauſed 5 ' 1 
duke venom, inſtead of diminiſning it. It is at leaſt ; 
certain, that the ie dies _ Rea wuchert ee 
a nen „ | 
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CHAPTER ii. 


Of the Effefls of the Bite of one or ſeveral Vipers, on 
the ſame Part of an Animal, or on to 8 ee 
ing Parts of the ſame Animal. | 


TJ rave hitherto ſpoken of the effects of the ve- 
nom on animals bit once by a viper, in the ſame 
part. It now remains to ſpeak of animals bit re- 
| peatedly by one or more vipers in different parts. 
It is natural to conceive, that a viper which bites 

the fame animal ſeveral times, muſt bring on a di- 
 ſeaſe proportionably violent. After having ſeen in 


"the firſt part of this work, that the venom of the vi- 


_ the Saliva and other humours of its mouth, to ſuch, 
-2 degree as to produce a powerful venom, ſuch 5 f b 
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per is a humour ſeparated from the fluids of the 
_ animal, and ſecreted in a veſicle or gland; and that 
; Griohiimour\ is always venomous in itſelf when it is 
introduced by a wound -into the bodies of animals, 

L of thoſe with warm blood; there ean 
no longer be any doubt of this truth, nor of the ab- 
FF, 78 1 Winde falſehood of the hypotheſis of Monſ. Charas, 
*F FP erends that the venom of the viper is entirely | | 
- occafioned by the. fury of the animal, which changes 
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The veficle is moreover conſtructed in ſuch a 
way, that all the venom cannot flow out at once, at 
a fingle bite, however forcible i it may be, and how- 
ever the viper may be enraged. & deſcription of 
this veſicle, with that of the gland, will be ſeen in 
the third part of this work. From the foregoing 
conſideration it was neceſſary to examine the effects 
and diſeaſes produced by ſeveral bites, although of a 
ſingle viper. There are ſeveral examples of per- 
ſons bit more than once by the ſame viper; and 
' notwithſtanding this caſe is not one of the moſt fre- 
quent, it occurs however from time to time. 
It is not only very important to examine the ef- 
fects of the repeated bites of the ſame viper on the 
ſame part of an animal ; bur likewiſe to obſerve the | 
action of the venom on the different parts of * che a 
ſame animal. I 
We know that an animal is formed of organs * 
parts, differently e. There are parts that 
have veſſels and nerves; without having muſcles; F 
and theſe are in different proportions, and differently . 
diſtributed: there are others again that have no 
nerves, and, if they have any, have only a few very © ry 
fine capillary veſſels. It is natural to ſuppoſe that, * * 
the effects of the venom of the viper, on parts of an 17 a * 8 1 
animal ſo very different from each other, muſt be 4 18 
altogether different; and that the ſame quantity of T4 34 
venom conveyed into a wound made in an anima, 
may produce either death, a ſlight diſeaſe, or none 
at all, In a word, it appeared to me, that nothing 
ought to be omitted in ſo important a matter. 
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„ bare ls Ike wiſe a caſe, although I think TY 4 
very rare one, in which ſeveral vipers together bite 
the ſame part, or different parts, of an animal. How 
ever rare this actident may be, it is not impoſſible” 
for it to happen; and it is not an extraordinary 
thing to find, at certain times of the year, ſeveral vis 
pers collected together. A man who may not have” 
noticed this, may by treading upon them be in dan- 

ger of being bit by more than one; and I knew a 
rr who was bit in the hand by two at the 
ſame time, and who might have been bit by more 
than two, ſince ſeveral of them were * "ta | 
OY at the ſame time out of a box, K * 

Theſe examples of animals bit by ſeveral vipers 

= may, however, agree very well, making ſome little 
allowance, with the caſes of the repeated bites of the 
ſame viper, whether on the ſame 8 or on * 


feds of che: venom to be much more uniform, 
hen, inſtead of having the animals bit by vipers, 
the venom is conveyed into them, by preſfing with 
one finger the veſicle which contains it, whilſt with 
1 other the tooth of the viper is forced into the 1 
part. I have frequently employed this method dur- 
ing the courſe of my experiments, particularly in * 
F thoſe on the ſparrows and pigeons. © In this way I. 
not only ſucceeded in wounding the ſame part of the 
animal over again to a certainty, but even the verx 
fibre. I could likewiſe aſſure myſelf, if I was de- 
ee of it, * nr 

| | Wi Whether 


ſufficient to bring a very ſmall drop of venom to the 


mines its activity and nature, - 


conſequences were ſomewhat various. 1 met with % 
ſome vipers, particularly the largeſt of them, that * 1 


could kill ten, and even twelve pigeons. If they +» 1 
are very much enraged during the firſt bites, the A g £* 

laſt, . as I have aſſured myſelf by repeated expeti- 15 «AY 
ments, are leſs dangerous N 
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yhethet the quality of the latter was ſuſpicious or 
changed. . 
The ſlighteſt 1 made on the veſicle is 


point of the tooth; its tranſparent colour deter- 


The firſt thing I thought it neceſſary to determine 
here, was to fee whether the ſecond bite of the viper 
is as powerful as the firſt, the third as the ſecond, 
and ſo on as to the others; and how many times, 
one after the other, the viper can venom animals 
with its bite. I took a viper of a middle ſize, 
and very lively, and, without provoking it much, 1 
made it bite a pigeon once in the leg. The pigeon 15 4. a 
died at the end of twelve minutes. A moment after „ 
it had bit this one, I made it bite a ſecond, a third, 
a fourth, a fifth, a ſixth, and a ſeventh, in the ſame 
part. The ſecond died at the end of eighteen mi- = 
nutes, the third of ſixteen, the fourth of fifty-two, | * b 
and the fifth at the end of twenty hours; the fixth _ 
had ſcarcely any ſymptoms of complaint, and Fils 1 
ſeventh continued perfectly well. 528 
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1 repeated this experiment ſeveral times, —_ Lthe * 


It is an eſtabliſhed truth then, as 1 have ate | 
times experienced, that the firſt repeated bites of a 
You. bh M viper 
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viper are almoſt equally dangerous; and that in 


e N 


proportion as a viper is enraged, the diſeaſe occa- 
fioned by its bite 1s more violent. 

This laſt truth may tend in ſome degree, to ac- 
count for the treacherous experiments of Charas on 


the venom of the viper. In oppoſition to Redi, as 


has been ſeen above, he was of opinion that this ve- 
nom conſiſts ſimply in the rage of the animal, and 


made a great many EXPerunents to ſupport __ hy- 


potheſis. A EP 

It was natural to conceive, that the more a viper 
is enraged, the greater will be the diſeaſe produced 
by it, and vice verſa. But to draw a certain infer- 


- ence from this, it was firſt neceſſary to be aſſured, 


whether the degree of the diſeaſe, or intenſity of a 


venom, is in proportion to the rage of the animal: 


cauſe of what was obſerved. 


very difficult experiment, and perhaps impoſſible to 
make well; and which would not probably have 


been yet ſufficient, ſince after all this might have 
been an accidental circumſtance, and not the true 

Charas, who was ignorant of the true reaſon of 
the greater intenſeneſs of the diſeaſe in the caſes in 
which the viper is enraged, was miſtaken in his in- 


ferences. It is not ſurprizing that the naturaliſt 


ſhould here take that for the cauſe, which is the ef. 
fect of the circumſtances that accompany it. 1 5h 
There are three reaſons why the bite of an enraged 


Viper is more dangerous than that of one which is 


not enraged. The firſt is, that the more a viper is 
epraped, the deeper it forces its teeth into the ani- 
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mal; the ſecond, that it keeps them there a longet 


time ; the third, that without letting go the part it 
has bit, it continues to contract the muſcles that 
compreſs the veſicle of venom. 

When one has been ſome time accuſtomed to 
have animals bit by vipers, it is not difficult to per- 
ceive the truth of the firſt reaſon; and it is ſome- 
times even obſerved, that the tooth of the viper 


pierces the ſkin of the larger kind of quadrupeds 
with great difficulty, or only imperfectly and in 


part. All my experiments have ſhown me, that the 


diſeaſe is in general more violent, in proportion as 


the venom has introduced itſelf deeper into the Kin 
and other parts of the animal. 
The ſame obſervation likewiſe demonſtrates the 


finds a difficulty in withdrawing its teeth. In theſe 
caſes it is eaſy to perceive, that during all this time 
the tooth not only prevents the venom from being 


thrown out again with the blood that naturally flows 


from wounds; but likewiſe, that it facilitates its 


union and mixture with the fluids of the animal. 5 


The third reaſon is till of greater weight than 


ei of the other two. It has been ſeen, that ſe- 


veral bites of the viper are neceſſary to empty the 
veſicle of the venom perfectly. It has been ſeen, 
that the firſt bites of the viper are nearly of the ſame 
* becauſe 1 are ſucceeded by the flowing 
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truth of the ſecond reaſon. We frequently ſee 
that when a viper is violently enraged, it does not 
eafily let go its hold; one might even ſay that it 
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of nearly an equal quantity of venom. The cellu- 
lar ſtructure of the veſicle does not allow it to be 
eaſily empried, nor at once. When the viper keeps 
an animal a long time compreſſed by its teeth, and 
is very much enraged, it continues viſibly to con- 
tract the muſcles of its jaw. The muſcles which 
ſurround the veſicle alternately relax and contract 
without interruption, ſo that in theſe caſes we may 
reckon the bite of the viper, not as a ſingle one, but 
as ſeveral ; and this may be carried to ſuch a length, 
that the' viper, almoſt exhauſted of its venom, may 
not be capable of killing a ſmall animal. . 

It has been ſeen, that the firſt bites of the viper 


are all nearly of the ſame activity, and that it is only 


the laſt which exhibit a marked differenee; and this 
'T have accounted for. ; 
After what has been faid, it is natural to 8 
that the diſeaſe of the venom muſt be more dan- 
gerous, if the viper has bit the ſame animal ſeveral 
times, I have aſſured myſelf of the truth of this, 
by experiments the detail of which I thall not en- 
ter into here, as it would be tedious, and would not 
beſides anſwer any great purpoſe. | | 
In inveſtigating this ſubject, I took care to em- 
ploy animals of the ſame ſize and ſpecies, and had 


them bit by vipers fimilar to each other, I more 


commonly availed myſelf of my uſual method, 
and the conſequences were ſtill more uniform. 
When only a few experiments are made, the conſe- 
quences may be equivocal, ſince it can ſcarcely hap- 
1 Fi N 
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pen that the circumſtances will be perfectly the 
ſame, © They may not only differ on account of the 
quantity of venom that remains in the animal's 
wound, which is ſubject to greater or leſs varia- 
tions, but likewiſe becauſe it is very difficult to 
wound the ſame fibres, and the ſame veſſels. Theſe 
variations do not fail to oceur; but in a great 
number of experiments, the circumſtances counter- 
balance each other, and lo great a variety of conſe- 
quences preſents itſelf, that there is not the ſmalleſt 
danger of being miſled by them. Such has been at 
leaſt my opinion as to, thoſe I have obtained: ; 

A new enquiry to be made, was to know if the 
diſeaſe would be equal, whether a fingle part was 
bit ſeveral times by a viper, or two different Parts, 
provided the number of bites was the ſame. 

This enquiry coſt me a vaſt many experiments, 
which I was obliged to make with the ſame cir- 
cumſtances, only varying the part bit. 

I not only tried it on birds, but on a great num- 
ber of quadrupeds, I had them bit in the ſame 
part of their legs. I compared thoſe that were bit 
in both legs, with thoſe that were only bit in one, 
the total number of bites being, the ſame in each 
animal, De 6; 

Here again the conſequences were more or leſs 
conſtant. I was obliged to multiply my experi- 
ments till I conceived that I could adyance, with 


wu probability, the two following poſitions, 
* 3 I. That 
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I. That an animal dies ſooner when bit a certain 
number of times in two parts, than when the fame 
number of bites is confined to one. | 

II. That in this caſe the ſingle part is ſubject to a 
much more violent external diſeaſe. 

By external diſeaſe, I mean the ſwelling of the 
part that has been bit, the livid and black colour of 
the {kin and blood, and the wound that forms a 
ſhort time after the bite. Theſe ſymptoms are cer- 
tainly more violent when the part has been bit ſe- 
veral times; although it is a fact, as will be ſeen 
_ hereafter, that the animals die much later, and that 
fewer of them die in proportion. It is however to 
be noticed, that this only happens when the animals 
live for ſome time after being bit, ſince otherwiſe 
the venom has not an opportunity of effecting any 
- notable change in the external parts; in ſo much, 
that if the animal dies almoſt immediately after 
being venomed, there ate ſcarcely any figns 2x 
local diſeaſe. . 

Before I examine the effects of the bite of the 
viper on the different parts of an animal, let me 
be permitted to relate the event of a great many 

experiments I made on animals of different ſpecies, 
which I had repeatedly bit, and by ſeveral vipers. 
In all theſe caſes I employed the fluid volatile alkali, 
cither ſimply applied to the part bitten, or given in- 
ternally at the ſame time. Theſe new experiments 
demonſtrate ſtill more the inefficacy of the volatile 
alkali, and how little dependence ache to be placed 
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4 had ſix fowls bit, each of them twice by a diſ- 
tink viper. Three were firgply treated, three were 
not. The three that were treated died at the end of 
344,6 hours; the other three at the end of 359, 145 
hours. 

I had fix other fowls bit, each by two diſtinct 
vipers, once in each leg. I treated them, and made 
them ſwallow the volatile alkali. They were all 
dead before the expiration of ſeven hours; one of 
them died in leſs than twenty-ſeven minutes. 

Twelve other fowls were bit, each of them twice 
in the leg, and by different yipers. Six only were 
treated, and ſwallowed the volatile alkali. Nine died 
in the whole; five of thoſe that were treated, and 
four of the others. Two of theſe laſt lived forty- 
three hours; the treated five that died did not ſur- 
vive the ſeventh. 1 1 

The reſult of the laſt claſs of experitpenty; al- 
though it does not agree with that of the two that 
pregede it, is nevertheleſs given with preciſion. This 
ſhows how much experiments of this kind may 
differ from each other, from circumſtances which 
occaſionally vary, and which cannot always be aſ- 
certained. Thoſe that are capable of. influencing 
the moſt are, that vipers are not always provided. 
with the ſame quantity of venom, and that they 
are more or leſs vigorous in biting, and in foteing 


this humour from the veſicle : to theſe may be | 


added, the effect of a milder or ſeverer. ſeaſon, I 
beg an my experiments in September, and continued 
them with more or leſs earneſtneſs til the cloſe of 
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the January following. I likewiſe made a few in 
February, March, and April, and found a ſenfible 
difference at theſe different times. During the ſe- 
vere froſt, the vipers were ſo weak, that it was with 
difficulty I could get them to bite ; and their bites 
were in a very ſmall degree dangerous, 

I cannot here paſs over an experiment I made in 
the month of January, and which at firſt made me 
ſuſpect that the volatile alkali might ſometimes be 
a remedy againſt the bite of the viper. 

I had fix fowls bit in the leg, each by three vipers, 
all of which bit three times ſucceffively, I treated 
them ſeveral times, and made them as repeatedly 
ſwallow the volatile alkali, They all had the diſ- 
eaſe of the venom, but in a very flight Are, and 
recovered in a few days. 

There remained, as chance would have it, in the 
ſame box, eighteen other vipers, perfectly like the. 
eighteen employed in the preceding experiment, 
Perceiving at the end of fourteen hours that neither 
of the fowls was dead, and that they were all bur 
ſlightly diſeaſed, I had fix others bit in the ſame 
way, each by three of theſe vipers, and each viper 
biting three times. I treated neither of them, and 
only one died, at the end of fix days. Two had 
ſcarcely any complaint, and the three others reco- 
vered on the third day. This experiment demon- 
rates clearly, that the fix treated fowls were not. 
cured by the volatile alkali, hut that their recovery 
was owing to the little vigour and up of the 
Wers 24 which "_ were bit, 
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The fowl in the laſt experiment that was not 
treated and died, argues nothing in favour of the 
volatile alkali, ſince it is only one out of ſix, and 
ſince it did not die till the end of the fixth day. 
This evidently proves, that if the venom had been 
in a ſomewhat ſmaller quantity the fowl would not 


have died, We have ſeen above, that a thouſand 


accidents may vary this greater or leſs quantity of 
yenom, both in the viper that inflicts ts bite, and 
in the aninaal that receives it. | 

On this very account, I have made it a maxim, i in 


almoſt the whole courſe of this work, to form com- 


parative experiments, and only to compare thoſe . 
with each other, that were made at the lame time 
and with the ſame circumſtance. 

I muſt here inform my readers of what befel the 
vipers I employed laſt, The ſeaſon was very cold, 


and notwithſtanding the temperature of mx 


chamber was twelve degrees above the freezing, 
point, the vipers were very ſluggiſh and inactive: 
I conceived that I could give them a freſh \ vigour by | 
additional warmth, and therefore, after keeping 
them in my laboratory for upwards of fix hours, in 
a box pierced with holes, I at length placed the box 
on a ſand heat, the warmth of the ſuperficies of 
which was only twenty degrees. At the end of . 
two minutes I found every one of the vipers dead. 
The ſame accident happened to me twice beſides, in 


the ſame monly, and on an occaſion ſorgewhat w 


milar. 
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Experiments: on 88 bit ſeveral 7 imes, and by 
ſeveral Vipers. 


I had two very large guineapigs bit repeatedly in 
the leg by two vipers. One was treated, the other 
was not. They both died; the firſt at the end of 
two days, the ſecond of thirty-two hours. 

I had four other guineapigs, preciſely of the ſame 
fize, bit each in the leg by three vipers, three times 
by each, AT WO were treated, and ſwallowed the 
volatile alkali; che other two were left to them- 
"ar All four died in leſs than two days, 

Again, r had four others of the ſame ſize bit in 
the fame way. They were not treated. One anly 
1 at the end of the fifth day. 

Twelve very ſmall ones were bit in the ſame WAY. 
Six were treated, and ſwallowed the volatile alkali; 
the other fix had nothing done to them. They all 
LEY in the ſpace of twenty minutes, 


&: Two days. after, I had twelve others . bit, of the 
ſame ſize as the laſt, mt, receiving from two diſ- 


tinct vipers three bites in each leg. Six were 
treated, and ſix not. They all twelve died in two 
bours. One of the treated ones died in ſeven mi- 
nutes, and two of thoſe that were not treated in 
fourteen. 

Theſe experiments convince us at a glance of 
the inutility of the volatile alkali. They likewiſe 


- ſhow, that in animals of this ſpecies the ſmaller | 


Ones 


{ 
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ones die ſooner than the larger, and that their deaths 
are ſpeedier and more certain, in proportion t to the 
greater number of the viper's bites. 


1 on Rabbits bit ſeveral Tim imes, and ” ſroe- 
ral R 53 


I had four middle-fized . bit, each four 
times in the leg, by two diſtinct, vipers. I treated „ 
two of them, which I made ſwallow the volatile 4 
alkali every two hours, repeating the application as Bo 
often. They all four died; the two that were 
treated, in eighteen hours, the other two at the , 
end of three days. In all of them the diſeaſe of © 
the venom was very violent, and their legs 4 
very much ſwelled. 0 b 

I had four very large rabbits bit, ei btn "i 
vipers, twice in the leg. Two were treated, and 1 
two not. The two that were treated, although, 
they ſurvive, continued ill and with open wounds 
in their legs, for upwards of twenty days. One . 
the two that were not treated died on the third day Say 
the other recovered on the tenth. 8 Ll 

I had adozen middle-fized rabbits bit in 1 leg, . 

each by two diſtinct vipers, and each viper biting , 
three times. Six were treated, and fix not. Four a 
of the former died, and five of the latter. 65 

Theſe conſequences not being either ſufficiently 

uniform, 0 or in a * number, to enable me to 
| decide 


. k 
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decide as to the volatile alkali. 1 judged i it neceſ= 

 fary to have recourſe to new experiments. | 
I had twelve rabbits, ſomewhat ſmaller than 

thoſe employed in the laſt experiment, bit in the 


fame way. Six of theſe were treated, and ſwal- 


lowed the volatile alkali; the other fix were left to 
themſelves. All of the foriner ones died, and five 


of the latter ; the fixth had ſcarcely any W 


complaint. 


I wiſhed to ſee decks bike woukibe's' feünbie 
difference betwixt the effects of the yenom, on ani- 


mals bie a greater or leſs number of times, by a 


x or leſs number of vipers. For this pur- 
© Poſe, I-had fix middle-fized rabbits bit, each once 
in the leg, by a diſtinct viper. I had fix others bit 
in the leg each by two diſtinct vipers, each of 
which made two bites. I bad fix others bit in the 
fame part, each by two diſtin& vipers, each of them 
, diting four times; and fix others again, each of 
© which was bit by three diſtinct vipers, four times 
in the leg by each. 

Of the fix of the firſt claſs, three died; the other 


three had moderate complaints. Of thoſe of the 


ſecond, five died, and the other had a violent at- 
tack of the diſeaſe. All of the third claſs died in 
in leſs than forty-three hours; : and thoſe of the 
fourth i in a leſs than twenty. 


e 
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Experiments on Dive, bit ſeveral Times, ond by ſeveral 
: „ wes Ss 


2 had two ſragll and young dogs bit in the leg, : 
each by two diſtinct vipers, and twice by each. 
One was treated, and ſwallowed the volatile alkali; 
the other had dothing done to it. They both died 
in the fpace of thirteen hours. | 

I had two-dogs, larger by one-half than the Fre... 
ceding ones, bit each by two diſtinct vipers, ang 

twice by each · One was treated, de other not, 
Both recovered; the treated one in twenty days, 
the other in ten. * 
I had four very large ones bit, each by three dil. 

tinct vipers, three times by each. Two were treat- 
ed, and two not. One of thoſe that were treated 
died at the end of the ſixth day. The other three 
were exceedingly ill, and had each of thema "= | 
wound in the leg that had been bit. . 

Two very large dogs were brought to me in ex · 
cellent order. I had each of them bit in the leg by 
four well-irritated vipers, each viper biting at leaſt 

| four times. I did not treat them, on account of the 
difficulty of doing it effeQually without the riſk of 
being bit. Both of them recoyeted in leſs than ten 
days. They had wounds, tumour, and liyidity, in 
the part bit. At the end of two days they began o 
drink, 1. ate at the end of the third.” * 65 . 
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Scarcely have animals of any kind, and partieu- 
larly dogs and cats, been bit by a viper, and are at 
liberty, when they lie down on the part oppoſite to 
that which has been bit, and in this ſtate continue 
very quiet till they recover. Whenever they begin 
to drink and to eat, 'tis an almoſt certain fign that 
they will get the better of their complaints. Cats are 
leſs defirous of food than dogs; I have met with 
ſome that did not. eat till after they had been ill ſe- 
veral days. ; 

That the number of my experiments on dogs 
might be competent to the purpoſe, I procured fix 
| ſmall ones, of the fame ſize, ſpecies, &c. I had 
them all bit in the leg, each by three vipers, and 
each viper at three bites. Three were treated, and 
three not. The three firſt died, and only two of 
the others; the third was exccedingly ill, had a 
large wound, and did not recover till the end of the 
\ fifteenth day. | | 

Not perceiving that the volatile alkali had any 
good effect againſt the bite of the viper, when given 


to dogs, I thought it proper to purſue my experi- 
ments on other kinds of animals. N 


7 


„ 4A 
. 


| A Experiments on Cats. 
I 


F , 


This animal makes a very ſtrong refiftance to the 
bite of the viper. : This is not becauſe the venom is 
innocent to it as it is to ſome other animals, but *. 
ie: it is s very hard to kill. | 


* ker > I had 1 
BW | : | 


1 had a middle-fized cat bit in the leg by two 
vipers, each viper biting twice. I did not treat it. 
Its leg ſwelled, but not violently. It lay reclined 
on its belly during the whole time of its illneſs; it 
drank at the end of thirty-fix hours, ate at the end 


of fifty-two, and on the en day v was pens 


recovered. 
I had it bit in another leg by three vipers, each 


viper biting twice. Here again 1 did not treat it. 


It vomited ſeveral times after the ſixth hour, and 
again after the thirtieth. It drank at the expiration 


of forty- two hours, and ate at the cloſe of the third 


day. On the fifth day it was ręecover en. 


1 made choice of another cat of the fame fize as | 
the former one, and had it bit in the leg by four 


vipers, each viper biting four times. I did not 
treat it. It ſwelled very much, vomited ſeveral 
times, and did not eat till the cloſe of the fixth day. 
Two days after I had it bit by four freſh 
vipers in another leg. It was very much diſeaſed, 
and had frequent vomitings. It ate at the end of 
five days, and on the eighth was quite recovered. - 
1 had another cat, larger than the former ones, 


and very wild, bit by fix well-enraged vipers, ſeve- x 
ral times by each. One of them could not let go 
its hold, and was diſengaged with ſo much dif- 
culty, that its teeth were broken and left in the 
fleſh. The cat was in a violent rage, but became | 
tranquil on being ſet free. It reclined. itſelf on Fe g : 


belly, as the others had done, vomited from time to 


time, and did not eat any thing till after the fifth 4 
jj 1, * 
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day. I t continued ilt two days more, and at lengtk 


tecovered. 


It was quite ther to give the volatile al- 
Kali to the cats, fince, as we ſee, when they are of 


a certain ſize, they do not die of the diſeaſe of the 


yenom. Kittens are, however, known to die of it ; 
and it is likewiſe certain, that grown cats would die 
too, provided they were bit by a greater number of 
viper s. | 

The bite of the viper produces a true diſeaſe in 
this animal, and this diſeaſe is more violent in pro- 
portion to the greater number of bites. I cannot, 
: However, preciſely ſay, how many vipers it would 
- tequire to kill a ſtrong cat of the largeſt fize. Ten 
or twelve would, perhaps, be ſearcely ſufficient- 
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CHAPTER IV. 


- 
Fl 


97 the Efeu of the Bite 17 the Finer ou 4 ferent Parts 
- of. an Animal. 5 | 


I HAVEkithertofpoken of animals bit by one viper, 
or by ſeverat, either once or repeatedly, but only . 
in a ſingle part; that 1s to ſay, in the leg, or in two | 
legs at moſt. We are now to ſee the effects of the 

bite of the viper on the other parts of an animal. 
It is eaſy to conceive that the conſequences will be 
ſomewhat different from thoſe that have. already | 
been obſerved, and that there muſt be parts in the 
ſame animal, more or leſs ſuſceptible of the venom ; 
ſeveral of theſe, on having them bit, have afforded 
ſingular and unforeſeen e, 
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T ls part of an animal which is firſt onal by 
the canine tooth of the viper, and which feels before 
the others the action of the venom, is the ſkin. - I 
have confined my experiments to the ſkin of guinea- 
pigs and rabbits, harmleſs animals, that are managed 
without riſk. I have not employed birds, as eit ; 
{kin 1 is too delicate for theſe experiments. 3 

. Wounds a 
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Wounds made in the ſkin may be very light, 4 
altogether external; they may be more or leſs deep; 


and laſtly, they may pierce the ſkin through and. 


through. I have obſerved all theſe, caſes in the 
courſe of my experiments on the bites of the viper. 

I have ſometimes ſeen the viper's tooth ſtrike the 
kin ſo obliquely, that it was either not cut at all, 
or only ſuperficially. The firſt caſe I mentioned, 


happens frequently, from the viper, when it is en- 
raged, biting at every thing that is preſented to it, in 


any way, and under any form whatever. The ſe- 


cond cafe is much leſs frequent; and that in which 


the bite is made without Piercing we ſkin, ſtill 
rarer. 

Theſe two laſt caſes may pales to man, whoſe 
kin may be more or leſs JOY by the canine teeth 
of the viper. 


This reſearch, beſides its belag curious, may like- 


wiſe be uſeful in practice, by aſſiſting to make the 


quality of the venom well underſtood in theſe caſes. 
Such an inveſtigation, well handled, may likewiſe 
ſerve, as will be ſeen in the ſequel, to explain the ac- 


tion of the venom of the viper on animals in ge⸗ 
neral. 


ul "Superficial Wounds of the Shin. 


1 ON out by making the following experiinents. 
T cut the hair with ſciffars from the ſkin of a part 
of the leg of a guineapig, and Tubbed- a portion of 
this, of about half an inch i in a length and breadth, 


28 ſeveral 


1 


of 


„ 


ſeveral times, with a ſmall file. The ſkin W 
red, and an almoſt imperceptible quantity of blood 


exuded from it, which could not, however, form it- 


ſelf into entire drops. Having wiped it well, I 


poured on it with a large drop of venom, which, to 


make it flow eafier, and to extend itſelf over the 
whole ſurface of the aus in, I had united with a 
drop of water. THAT, . 
The animal did not appear to ſuffer 3 in the leaſt, 
and there was ſcarcely any perceptible mark of cis 
catrice. On the following day, obſerving it to con- 


tinue ſound and vigorous, I had it bit twice in the 


foot by a viper. It died at the end-of twenty-four 
minutes. 'This experiment I repeated twice, with 
nearly the fame reſult; doth” guincapigs died after 
being bit. 
I ſhaved the hair with a razor, from the a 
lateral part of-a guineapig's leg. The ſkin was red, 
and a little moiſture exuded from it, which was 
likewiſe of a reddiſh tinge. I put two drops of ve- 
nom on this part, the ſize of which was about two 
thirds of an inch. The animal did not ſuffer the 
ſmalleſt inconvenience, and the ſkin dried without 


eſchar or cicatrice. On having it bit in the foot the 


next day, it died at the end of twenty-fix minutes. 

I removed the hair with boiling water from a por» 
tion of the back of a guineapig, and made two very 
ſmall, but very deep, inciſions in it, wiping away 


the blood that flowed from them. I applied two 


drops of venom, unmixed with water, to the inciſed 
'{kin, WAR was eaten away for half its thickneſs, 
A I by 
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by a wound that formed over the whole tant the | 
venom had touched. This wound diſcharged pus, 
and the next day was covered with an eſchar. The 


animal was perfectly recovered in fix days, and on | 


the ſeventh, on having it bit by a viper once in the 
Foot, it died at the end of forty minutes. | 
I repeated this experiment, with the ſame cir- 
_ _ cumſtances, as nearly as I could judge, on two other 
guineapigs. The effects were exactly the ſame; 
wound, Kin conſumed for half its ſubſtance, pus, 
eſchar, and recovery. On having them afterwards 
bit in the foot, they both died in leſs than an hour. 
Ilikewiſe wiſhed to make a ſimilar experiment on an 
animal with a ſkin much thicker than that of a gui- 
neapig. I choſe a very ſmall rabbit, and removed 
the hair with a razor, in ſuch a way, that there was 
a ſenſible diſcharge of blood. I applied to this part, 
about half an inch in length and breadth, two drops 
of venom. A true wound formed, and the ſkin 
was entirely conſumed, and covered with a great 
deal of pus. The rabbit notwithſtanding did not 
ſeem to ſuffer much, and at the end of ſeven] days 


was perfectly recovered. I had it twice bit in its 


leg by a viper, and it died at the end of fix hours. I 
repeated the ſame experiment on two other rabbits, 
with the ſame ſucceſs. : 

The following concluſions may, I think, be drawn 
from the above experiment 

I. That the venom of the viper, cg to the 
Kin of guitieapigs and rabbits, ſlightly No or 
pared, is not t mortal. | 
. II. That 
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ut That it produces but a light diſeaſe in the 
- ſkin of guineapigs, and a  Jamewhas ener one in 5 
_- that e . 
III. That this diſeaſe is confined to the ng: of the 
{in touched by the venom. 
Il was defirqusof making a Wb different e ex- 
periment on the ſkin of guineapigs, and accordinglx 
removed the hair with ſciſſars from a portion of f 
the back of one of theſe animals, of about the 
breadth of half an inch. I then made an incifion 
with a lancet, fo as not to puncture it through, but 

only for about half its thickneſs, and applied two 
drops of venom. A wound, occupying the whole 
ſpace covered by the venom, formed, and ſuppu- 
rated very abundantly, and the ſkin was entirely con- 
ſumed, and covered with a ſcar. The animal dd 
not appear to ſuffer otherwiſe, ate conſtantly, and re- 
covered at the end of ten dass 
. This laſt experiment ſeems to indicate that when 
7 W of the ſkin are deep, the effects of the 
venom, or its diſeaſe, are more conſiderable, al- 
though not mortal; and likewiſe, that the diſeaſe is 
entirely confined to the . ert 


Wounds in the Skin, through it its whole ſubfance. 


I e the ſkin of a ſmall rabbit's leg with my 
thumb and finger, and pierced it five or fix gimes | 
with a viper's tooth, from which the venom fl wed. g 
At the end of twelve hours, an encyſted tumour, filled 
With * formed in the {kin, an inch below the 
| * 3. 5 wounds. | 
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wounds. The cyſt was quite excoriated and bare of 
hair, and a little moiſture exuded from it. The 
rabbit died on the fifth day. 

1 repeated this experiment on a rabbit of the ſame 
fize, pricking the ſkin ſeveral times with a veno- 
mous tooth. At the end of ten hours, the ſame 
kind of tumour formed in the ſame place; on the 
ſecond day the ſkin fell off; on the third the tu- 
mour burſt; and the rabbit died four hours after. 
I treated two other ſmall rabbits in the ſame way, 
and the effect was perfectly the ſame. In both of 
them a tumour formed, and burſt; and both died. 

I had the ſkin of a guineapig's back bit repeated- 
ly by a viper, raifing it with pincers, to prevent the 
muſcles beneath from being wounded. In leſs than 
two hours, the part that had been bit became livid, 
and the animal died at the end of thirty-two hours, 
without an open wound. The ſkin was gangrened, 
and the blood black and extravaſated in the adipoſe 
membrane, as far as the muſcles of the abdomen and 
breaſt. 

1 repeated this experiment with the ſame circum- 
ſtances on four other guineapigs, all of which died. 
Neither of them had any wound, but the adipoſe 
membrane had a gangrenous appearance, and was 
filled with black extravaſated blood. The extrava- 
fation was extended to the adipoſe membrane which 
covers the pectoral and abdominal muſcles, and was 
in ſuch a Wafer as to form a bag. 


Experiments 
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Experiments on the Adipoſe Membrane. 


The preceding experiments not only relate to the 
Kin, but likewiſe to the adipoſe membrane. When- 
ever the tooth pierces through the whole ſubſtance 
of the ſkin, the venom muſt neceſſarily communi- 
cate itſelf to this membrane; and its effects, or the 
diſeaſe it occaſions; will be communicated to both 
parts. It was therefore neceſſary to have the adi - 
poſe membrane wounded apart, to know what re- 
lated to the ſkin in the above experiments. It is not 
very eaſy to do this with preciſion and nicety. 

I made an incifion in the ſkin of a guineapig, near 
the groin, and introduced a drop.of venom without 
its touching the ſkin. It brought on a tumour of 
the groin, which increaſed for two days. - The third 
day the animal died. On opening the tumour, I 
found it filled with a great quantity of black, diſ- 
ſolved, and extravaſated, blood. | 
L repeated this experiment on two more e 

pigs, one of which died, the other did not. This 
laſt had ſcarcely any tumour. The one that died 
had a large one; with the ſame ſymptoms as in the 
preceding experiment. Two days after, I opened 
the one which ſurvived, and which appeared ſound, 
and in good health. I found the adipoſe membrane 
ſomewhat bloody, and with ſome humours extrava- 
ſated in it; but all this in a flight degree. There 
was no appearance that could induce one to con- 
om that the animal would afterwards have died 
N 4 of 
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of the diſeaſc of the venom. It was vigorous, fed 
well, and ran about in good health, whilſt the other 
was- in the heighth of its diſeaſe at the. end of two 

hours after being bit. . x 

Theſe experiments Kill leave us in a doubt whe- 
ther the venom mickt not have been communicated 

to the inciſed edges of the ſkin. To obviate this, I 
fell upon ſeveral modes of experimenting, but in- 

ly met with difficulty in the attempts, and 
ſomething equivocal in the conſequences. 

After ſeveral trials, I purſued the following me- 
thod :I cut away a large portion of ſ. from the 
back of a guineapig, dried the adipoic ;' »mbrane 
well, and applied to it two drops of veno:v. The 
circular piece of {ſkin I removed was more than an 
inch in diameter. I ſpread the venom on the mem- 
brane for about three lines in circumference, and at 
equal diſtances at all fides from the ſkin. | 

In leſs than fix hours, the adipoſe membrane be- 
came black as ink, and at the end of twelve it was 
covered with an eſchar, which continued fo long as 
twenty-two ; the animal recovered notwithſtanding. 

I repeated this experiment on fix ſmall rabbits, 
and fix ſmall guineapigs, and the conſequences 
were ſomewhat different from each other. 

In the firſt place it muſt be remarked, that nei- 
ther of theſe animals died. Six of them were very 
much diſeaſed, and recovered very late. Four had 

ſlight ſymptoms of the diſeaſe of the venom, | and. 
ſeemed to be perfectly recovered at the end of the 
ſecond day. The others had no certain ſymptoms 
10 6 „ ee ee 
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of 1 1 think it may be ſaid, in a general 740 
way, that the venom of the viper is not mortal, if it 
penetrates no farther than the * membrane. | 


rl, 
by 


Experiments on the Myſeles. 


I ſtripped the exteriour muſcles of a pigeon? 3 Gi 
of the ſkin and adipoſe membrane, without produc- 
ing any ſenſible hemorrhage. I introduced into 

one of theſe muſcles a viper's tooth filled with ve- 
nom. A minute after-the pigeon fell forward, and 
died at the end of ten. The wounded muſcle was 
extremely livid, „ almoſt the whole of its 
ſubſtance. Eb 

I repeated this experiment on four other" pigeons, 
all of which in leſs than two minutes fell forward. 

Y One died at the end of eleven minutes; another at 
the end of ſeventeen; the third in a quarter f an 
hour; and the fourth not till four hours. | 

I ſtripped ſeveral muſcles of the leg of a middle- 
ſized rabbit of the ſkin and adipoſe membrane, and 
wounded them ſeveral times with venomous teeth, 
(a) in ſuch a way that they entirely entered the muſ- 
cles. I wounded them at the parts where there did 
not appear any confiderable veſſels. There was 
ſcarcely any diſcharge of, blood from the muſcles, 

which, notwithſtanding, very ſoon became livid at 


(a) Theſe are viper s teeth . from the nina bu 
ſtill adhering to the veſicle filled with venom. I have already 
explained the method I purſue in experiments of this kind. 


. 
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che places 1 had wounded. The pellet not only 


furvived, but diſcovered no figns of ſuffering any 
great inconyenience ; and at the end of fifteen hours 


there was ſcarcely any diſcoloration in the wounded 
muſcles. At the end of thirty hours, nothing was 


to be ſeen but the mechanical wound of the ſkin, 
where the inciſion had been made to come at each 


of the muſcles. 


L repeated this experiment, with the ſame circum- 
ſtances, on another rabbit. The muſcle became 


diſcoloured, but not much; and the animal, at the 


end of twenty-three hours, ſeemed. to be free from | 
all complaints, except that there ſtill remained a 
ſolution of continuity in the ſkin. | 

T entirely ftripped ſeveral muſcles of a guineapig's 
leg of the ſkin and adipoſe membrane, and plunged 
a tooth, charged with venom, betwixt the fibres in 


ſuch a way, that few or no veſſels were divided. 


The muſcle became livid, but the animal reco- 
vered. 1 0 
I repeated this experiment on the bared muſcles 


of ſeveral other animals, ſuch as guineapigs and 


rabbits, and found that in theſe caſes the venom of 
the viper does not fail to bring on a complaint, 


which, although it is frequently very Yen, is 


never OTOL. 


The 
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2. » ions of the. 8 8 9 2 to the 
; A vo is entirely innocent. 
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1 wiſhed to know what aloud be the efo@ts of 
the venom, when ſimply applied to the muſcles, 
without cutting the fibres. | 
I ſtripped the muſcles of a pigeon's 1 of the _ 
{kin, and contrived in ſuch a way, that the unco- 
vered fibres and veſſels did not bleed ſenſibly. The 
experiment ſucceeded ſo well, that the muſcles, 
ſtripped of the adipoſe membrane, appeared per- 
fectly dry. On theſe muſcles I laid a large drop 
of venom, obſerving that it did not communicate 
itſelf to the adjacent parts. The pigeon had no 
complaint, and the wound I had made healed very 
ſoon. 2 

IJ got ready 8 pigeon in rhe tame way, _ 


- took care that the muſcles ſhould bleed a little; one 


vein in particular bled conſiderably. I applied the 
venom, and the Pigeon died at the end of thirty 
hours, with a very flight change in ann that 
had been wounded, . 
I repeated this experiment on four other pigeons, 
the muſcles of which did not bleed. Neither of 
them died, nor ſeemed to have any other complaint 

than that occaſioned by the inciſion in the ſkin. 
When we know how ſmall a quantity of venom 
is capable of killing a pigeon, as it were, inſtantly, 
we cannot heſitate to pronounce, that the venom of 
| the 
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the viper, when fimply applied to the wolle 
fibres, is entirely innocent. 


The Venom of the Viper does not loſe its dead! ly Qua. 
lities, even after it has afied on an Animal as a 


. 


I was deſirous of ſeeing whether the venom of 
the viper, after having communicated the diſeaſe 
to one animal, would act as aj poiſon on another. 
Jo affure myſelf of this, I laid the muſcles: of a 
pigeon's leg bare, and made ſmall incifions in them, 
into which I introduced about a drop of venom. 
I likewiſe got ready another pigeon, making ſmall 
inciſions in its muſcles, as I had done in thoſe of the 
firſt. . At the end of four minutes I put the bared 
muſcles of the two pigeons in contact, and kept 
them in that ſtate for two minutes. Neither of the 
pigeons died: the firſt, however, was very ill; the 
ſecond had ſcarcely any complaint. a 
laid the muſcles of two other pigeons bare, and 
made ſmall incifions in them. I wounded thoſe of 
one with a venomous tooth, and at the end of four 
minutes put them in contact with thoſe of the other, 
keeping them together in this way for three mi- 
nutes. The firſt pigeon died at the end of three 
minutes more ; the ſecond at the end of an hour. 
| I repeated this laſt experiment on two other 
_ pigeons, The one that was venomed by the tooth 


3 
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died at the end of eight minutes; the other at the : 
end of eighteen. 
Conſequently the venom of the viper, as in all the 7 
caſes related above, continues to be ſuch, and does 
not loſe its deadly qualities, when it mixes with the 
blood of living animals, and excites m them the 
uſual diſeaſe. 


Animals bit in the Breaſt. 


I had a pigeon bit once by a viper in the breaſt, 
I treated it, and it died at the end of ten minutes. 
I had another pigeon bit tr7ice in the breaſt by a 
viper, and treated it. It died at the oh two 
hours. | 
I had fix pigeons bit in the breaſt by as many 
vipers, each twice by a diſtinct viper. Three 
were treated, and three not. They all died; the 
three that were treated at the end of 10, 20, 50, 
minutes; : the other three at the end of - 17s hr al 
nutes, and 2, 4, hours. 2 
I had fix others bit an equal number of times; - 
three | in the breaſt, and three in the leg. They all 
died; the three bit in the leg at the end of 10, 15, 
20, minutes; the three in the breaſt at the end of 
17, 50, minutes, and two hours. [ 
-'T heſe few experiments on pigeons would lead 
one to. ſuſpect, that bites in the breaſt are not more 
dangerous than thoſe of the leg; and that it may 
even be We: reverſe. They are however not ſuffi- 
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cient in ber to admit of any certain n 


JE drawn from them. 

I had a guineapig bit twice in the breaſt by a 
viper, and immediately treated it, It died at the 
end of two hours. 


I had another guineapig, of a much 1 48 


bit twice in the breaſt by a viper, and treated. At 


the part where it was bit, a large wound, which 
continued open for upwards of fifteen days, form- 
ed; the guineapig at length recovered. 


» 


'T had a very large guineapig bit twice in the 


| breaſt by a viper, and treated it immediately. It 


had no ſymptom of diſeaſe. Two days after I had 
it bir afreſh by another viper, in the ſame place, 
and at the end of twelve hours it died. _ 

The ſkin of guineapigs, particularly that part of 
it which covers the breaft, is very tight, in conſe- 
quence of Which the viper finds it very difficult to 
ſeize it betwixt its teeth. I was ſeveral times de- 


_ ceived by this, ſuppofing the animal bit when it 
was not; and was therefore — to repeat the 


experiment. 
I had a ſmall rabbit bir in the breaſt by a viper, 


and immediately treated it. At the end of thirty 


ſeconds it fell on its 155 0 and died 1 in leſs than a 
minute; ; 
TI had another rabbit, of NY Ade fize, bit in the 
Preaſt, and did not treat it. It had a ſmall Wound, 
and recovered at the end of three days. 

I had four rabbits bit in the breaſt, each twice by 


a diſtinct viper. Two were treated, and two not. 
BEET” | . The 
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| The two that were 3 died; one at end of an 
| hour, the other at the end of ten. Of thoſe not 
treated, one died in an hour, the other had a very 
ſmall wound in the part bit. 
I had a fowl bit twice by a viper in its bread 
wand the right wing. I treated it, and it died at 
the end of twenty-four hours. 1 8 
I had another fowl bit twice by a viper in tho 
ſame place, and did not treat it. te, died at the 
end of nine hours. 
I had four other fowls, like the preceding ones, 
bit, and obſerved the ſame circumſtances. - "Ap 
all four died in eighteen hours. | 6 
I had four other fowls bit, two in * * and \ 
two in the leg. The two that were bit in the breaſt 
died in leſs than ten hours. One of thoſe bit in the 
leg died at the end of. twenty-ſeven cats 3 the 
other was violently diſeaſed, but recovered. 
Had the nuinber of experiments been l 
we might have deduced from them, that to fowls 
the bite of the viper in the breaſt is more dange- 
rous than that in the leg. This is contrary to what 
was obſerved i in the rabbits and guineapigs. hw 


| Animals bt in the eee U t 


Thad a rabbit bit t twice in the b, by a viper. 
At the end of eighteen hours a very large tumour 
formed in the part bit. This tumour encreaſed for 
four days, and the hair fell from the ſkin, which 
bh Ya waz 
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was corroded and ulcered: The animal, nowith- 
ſanding, lived twenty days. 


I had another rabbit, of the ſame ſize, bit repeat - | 


edly in the belly by a viper. At the end of twelve 


- hours a tumour formed, and the hair and epidermis 


came away. The tumour was. moiſt and bloody, 


ulcer formed, of two inches and an half in length, 


and more than an inch in breadth. The rabbit ſur- 


wied, but it was more than twenty days before = 
recovered. | 


I had two others bit Wache belly in the 7 I ook 


Both of them had a.tumour, which was ſucceeded 


by an ulcer that remained open for ſeveral days; 
and both recovered. 1 7 | 


I had two other rabbits of the ſame fize bit ſeve- 
ral times in the belly by two vipers. One died at 


a 


and burſt at the end of eighteen hours, when an 


the end of twenty-ſix hours; the other had a wound 


which covered the whole of the ſkin of the lower 
part of the wack and ee ill 5 days. 


| Beperimont on the ludine. 


1 PRIOR the belly of a rabbit, and had the lung, 


ut the diſtance of three inches from the colon, bit 


twice by a viper, binding up the part as well as 1 
could. The rabbit died at the end of ſix hours. 
The inteſtine was inflamed, black, and contracted, 


more than ſix inches above and below the part that 
was bit; ſo that theſe changes had extended to the 


colon. 


* b a S | 2 | 


wow: The meſenterick veſſels were black and en 
and the blood curdled. Unt ei gi bait 
I repeated this experiment on four other rabbits, 
each of which I had bit in the inteſtines in the ſame 
way by a viper. The reſult; of theſe experiments 
Was en 170975 w har of ebene a | 
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> Boperiments, on s the Liver. 
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Fiat 15800 the belly e of a rabbit, 1 Sauen | 
the right lobule of the liver, in the inner part, with 
a venomous tooth. At the end of a few ſeconds, 
the creature began to cry and to writhe itfelf, and 
died in leſs than two minutes. All the veſſels of 
the liver were filled with black and clotted blood ; 
the meſentery was in the ſame ſtate ; and the heart 
and auricles were filled with black, but fluid, blood. 
I wounded the outer lobule of the liver of. of 
abb in two places with a venomous tooth · 
creature drew itſelf togerher, but did not nb 
died an hour after. 112 1199 $5.7 hb 2 o Hue 
I introduced a venomous Farah 150 the outer lo- 
bule of the liver of a third rabbit, and did not with- 
draw it immediately. This one cried, Writhed it⸗ 
ſelf, arid died in leſs. than a minute and an half. The 
blood was congulated. Rove in the hyer,and meſcn- 
r 15: | Ni id iGo eam Loos 
i and dend re n in the uſual way 
into the inner lobule of the liver of to other rab- 
_ and kept it there for ame: time. Theſe ani - 
0 mals, 
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mals, 28 uſual, cried out after a few ſeconds, and 
died in leſs than two minutes. The blood in the li- 
ver was black and coagulated; that in the heart and 
Auricles was likewiſe black, but in a fluid Rate. 1 
did the ſame to the outer 1obule of the liver of wwo 
rabbits; but withdrew the venomous tooth immedi- 
ately after having introduced it. One began to cry 
and writhe itſelf after a few ſeconds, and died in two 
minutes. The other lived nearly two hours. The 
blood in the liver of the firſt was quite coagulated ; 
as it was in a degree in the ſecond. In the rugs 
the bloed in the auricles and ventrieles was fluid; 

the latter it was coagulated. 
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Eeperiments 0 onthe Ears. ; 1 f 


1 bac the ear of à middie-fized rabbit, denne 
its extremity, or point, bit twieęe by a viper. The 
part was a little ſwelled at the end of ſix bours; 
the rabbit, however, ate, and was lively. At the 
end of four days it was perfectly recovered. 

I had two other middle-fized rabbits bit in the 
fame way at the extremity'of the ear, each twioe by 
a diſtinct viper. The ears ſwelled a good deal, but 
the rabbits ate, and were lively. At the end of five 
days they were both recovered. 
had another rabbit bit i in the right « ear, towards 
its extremity, twice by a viper. I treated the part, 
in which there was a confiderable ſwelling that did 
not _ till after fixtcen days. 
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14 L had a rabbit's ear bit twice by a viper, at a third 
of 3 its length from the baſis. | At every hole made by 
the teeth i in the oppoſite. fides of the ear, a drop of 
blood appeared, and beſide, it aſmall drop of venom, 
Which, althou gh. it was in contact with the blood, 
did not unite with it in the leaft. There were four 
holes made by. the teeth at each fide the ear, ſo that 
the ſmall drops of venom were eight in number. 
The ear ſwelled a good deal, and the ſwelling « did 
not ſubſige till after twenty days. 

There is no difficulty i in accounting for the ſmall 
drops of venom that appeared at the oppoſite fides of 
the ear. We know that the venom flows from the 


point of the tooth, The ear of a middle-fized rab- | 


bit is not ſo thick as the viper's tooth is long, which 
muſt of courſe pierce the ear through. When the 


viper withdraws the tooth, the venom has already x 


reached the point of it; and from the elaſticity of 
the {kin of the ear, which cloſes the hole it went out 
at, 1s forced to ſhed itſelf at the ſides of it, In find- 
ing its way to the part of the ear at which it entered, 

the t tooth in the ſame way leaves the venom, which 
it continues to ſhed, at the edges of the hole at this 
fide. I have fince obſerved. theſe ſmall drops of ve- 
nom on each fide the ear in almoſt all the rabbits 1 
have had bitin this part, and find them in general to 
be larger at the part the tooth went out at, than at that 
where it entered; particularly if the viper is pre- 
vented from ee its teeth too n 
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1 had A aubir bit! in both ears at dich of their | 
hath from the baſis. Each gar Was bit three times 
by a diſtinct viper, and both' of them ſwelled vio. 
lently, for nearly eight lines towards the baſis. The 
rabbit was very much diſordertd, arid did Hot Cat et 
ſeveral days, when it began to feed ſparingly. It 
was not perfectly recovered till the end . ' twenty 
days, and was then very much waſted.” l S108 

Thad two others bir repeatedly at the ſame part 
of the ear, by two vipers. At the end of the ſecond 
day, the ears were disfigured by a ſwelling, which 
became fo large, that in two days more'they hung 
down on each fide the neck. One of the rabbits 
died at the end of eight days, with its ears ulcered 
and ſphacelated; the other tecovered, but not till 
the end of twenty-eight das. 

. had a middle-fized rabbit bit once iti the ear by 
A viper. The ear bled a little, and two ſmall drops 

of venom appeared at the ſides of the two holes made 
by the teeth. I did not treat it. There was a de- 
gree of tumour and inflammation in the part, and 
at the end of thirty hours > Wu ee was 3 
recovered. ö 
I bad another rabbit bit, of the fame fite as the 
preceding one. I treated it immediately; and made 
it ſwallow the volatile alkali. The ear fwelled ex- 
ceedingly, and became livid at the part where it was 
moſt ſwelled.” The tumour continued fix days, aud 
in four more the animal recovered . i 

I had four rabbits bit in the ears by as many vi- 
pers. Two were treatcd, and two not. Neither of 


them 
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them died... T he cars in all of them felled conſi- 
derably, and they all recovered At the end of three 
days. | | | 

Having lured myſelf that the bite of the viper 
in the ears of rabbits is not very dangerous 1 thought 
of having'theſe animals bit by ſeveral vipers, in dif- 
ferent parts of the two ears. For this purpoſe I 
choſe a dozen middle: ſized rabbits, and had them 
all bit repeatediy i in ſeveral. parts of each ear, and 
each by three vipers. The parts ſwelled exceed- 
ingly, and continued in that ſtate for upwards of 
twelve days. * hree of the rabbits had an enor- 
mous bag or tumour in the fore part of the neck, 
larger than the head itſelf.” Theſe tumours were 
filled with 2 huntbur, and yielded to preſſure.” At 
the end of two days they increaſed in fize, and the 
| cars became ,ulcerous. The rabbits recovered in 
fixicen 58, IEF 103-30 2557 46:5 ee 
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. on e's Pericranium * Nos 


| by laid bare the pericranium of a pig on, 
moving a good portion of the ſkin, and made ſeve- 
ral ſmall incifions into it with the point of a lancet. 
= poured venom upon it, but in ſuch a way that it 
did not reach to the adjacent parts of the integu- 
ments that had been cut. The pigeon did not ſeem 
to be at all diſordered by it, and recovered in the 
fame ſpace of time as another did, which I had pre- 
| 74 

pared by way of compariſon, and to the pericraniuin 
of which I had not e the vedons,”*”" O77 ED 


e ronranA” 


| 1 repeated this experiment on four other pightny; 
with the ſame ſucceſs. Neither of them died; a and 
in neither was the attack of * diſeaſe 55 the Ve- 
nom perceptible. 
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On the Bones 5 beile, 8 

1 laid bd the © cranium 1 a pigeon, I off 
a good part of the pericranium. I made mall 
wounds in the cranium with a lancet, taking care 
not to pierce the whole ſubſtance of 1 it, and intro- 
duced a conſiderable quantity of venom, prevent. 
ing it as uſual from communicating to the neigh- 
bouring parts. The animal not gnly ſurvived, but 
did not appear to have ſuffered the ſmalleſt | inconve- 
nience. | 

The bees of three experiments on pi- 
geons, treated in the ſame way, were the ſame. 

Having laid bare the tibia of two pigeons, and 
freed it well of the cellular membrane, I wounded 
both pełioſtæum and bone in ſeveral places with the 
upon — The pigeons had not the ſmalleſt per- 
ceptible complaint, and recovered in the ſame time 
as two others did, that I had treated in the ſame way, 
but without applying the venom, to ſerve as a com- | 
pariſon. | 4 hl 
I repeated this experiment with the ſame « circum- 
ances on two other pigeons, and the reſult was ex- 
actly the ſame, N either of them died, nor had the 
ſmalleſt ſymptom of the diſeaſe of the venom. 


1 laid 


on rose 


I laid bare the perioſtæum of the tibia of fix cehir "oj 
Pigeons, and having pierced it in ſeveral places with 
a needle, moiſtened it with venom. Neither of ao | 
pigeons hed, nor had 5 W 


Dura Mater and . 


1 removed a portion of the cranium as a pigeon, 
taking care to lacerate the dura mater as little as 
poſſible. I wiped this membrane, which was well 
expoſed, as gently as I could, with dr; lint, and ap- 
plied to it a drop of venom. The pigeon had nq 
ſymptom of the diſeaſe of the venom, and recovered 
within the ſame ſpace of time as another did, that I 
had prepared in the ſame way, but without ne | 
the venom, as a compariſon. 


This experiment, on two other pigeons treated as 
above, terminated in the ſame way. 

I removed a portion of the cranium of a pigeon, | 
and made incifions in the dura mater all round, in- 
troducing at one of the apertures a drop of venom 
The pigeon recovered, without having had any 
_ ſymptom of the diſeaſe of the venom. 

After having removed the dura mater of * * 
pigeon, I made a flight incifion into the brain, and 

introduced the venom. The animal recovered. in 
the ſame way with the preceding one. 


A third pigeon, on which I made the Game wi 
| died at che end of four hours. 155 
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"Mi cut The 1 og pigeons, tqwards 1 lower i 
extremity, and introduced lengthways 1 into the mar- 


row two ſmall bits of wood covered with yenom, 
Neither of the pigeons Wed, nor bad any ſymptom 


of diſeaſe. 

I cut the tibia 1 in the ſame part, of two other pi- 
geons, and introduced into the marrow two ſmall 
bits of wood, well covered with venom, keeping 
them there. { * minutes. Neither of the pigeons 
had any apparent PRO of the diſeaſe of the ve 
pom. . 

1 repeated this experiment with tht PEE circum- | 
Nances on four other Pigeons, Each of the trials 
ended the fame way, the pigeons all recovering 
within the ſame ſpace of time that two others did, 
which e as a compariſon, without venom- 
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1 pierced. the 88 cornea of the * eye 
of. a large rabbit with a yenomous tooth. The 
aqueous humour flowed out. I then, with another 


venomous tooth, firſt ſeratched, and afterwards 


pierced, the tranſparent cornea of the other eye. At. 


| the end of an hour I found the right Eye filled with 
the aqueous humour, and perfectly ſound, At the 


53 end 
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end of eichteen hours, a., (call white; ſpat formed in 
the tranſparent cornea of the other eye, but without 
any inflammation about it. At the end ↄf three 
days, the Wie pos in the belt eye was raiſed aboye 
the cornea. - 8 5 : 250319 258 dom wh 0 
8 ſcratched the cornea 1 another rabbit with a 
tooth well dried, and at length pierced it. At the 
end of fourteen hours a dark ſpot appeared, and two 
days after the cornea was rai ſed up in the form of a 
pen. a „ 
I poured a drop of venom into the eye of a large 
rabbit, which I examined every hour. At theyen 
of eighteen hours, the membrana niflitans, ſcent 4 
ſomewhat redder than uſual. 2 
I poured two drops of venom into the eye 4 . 
other rabbit, and this was not ſucceeded MN p 
flammation, 4 „0 e 47 et 
I made the ſame experiment on the eye of a wah -- 
which continued in its natural ſtate. ee 
I repeated it on three other rabbits, neither of the 
eyes of which became ſenſibly inflamed... +. .. 1 To 
1 moiſtened the eyes of a large rabbit ſeveral S. 
times with a confiderable quantity of venom, and 7 
likewiſe applied ſeveral drops to its lips and tongue. 
At the end of three hours the membran nittitans ap- 
peared a little red, but at the end of eighteen ou 
: returned to its natural n 
J put ſeveral drops of venam on the tongue of 
another rabbit, and ſmeared i it on the lips and 


n wird a N 2 was no  ſyellipg i in | any I 
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part of its Wards bellen was ———— all dif 
ordered. 0 dir, 


This perimnent bepeiteb. on two . rabbies 
vas attended with the ſame conſequetices. No part 
75 25 n was either ſwelled or inflamed. Ow 


CHAPTER v. 


We iments on the Comb, Gin, Noſe, and Neck, of 
3 R Auinals. 


My next purſuit was that fs examining the ef: 
fects of the venom of the viper on the comb, gills, 
- hoſe, and neck of animals. My experiments on 
theſe parts have been attended with unexpected and 
intereſting conſequences ; ; and therefore I have 
4 7.402 it Proper to treat them apart, in an Exten- | 
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OY Mt on the Comb 1. F al, 


eb & a fowl 'bit twice = a viper. 
T here was a conſiderable hemorrhage from the 
wounds made by the teeth. At the end of three | 
hours the gills were ſwelled, and in fix a large tu- 
' mour or bladder was formed. The fowl died at the 
end of four days, without having either eat or drunk. 


The 


on row 5 6 * 8. 203 
The tumour of the gills, Ae ws mited them into 


one monſtrous body, was filled with 4 watry fleſhe - 
cotourett kimour, and with an 0 or web of bla 


ments and veſfels. an 
I hadh a ſmall cock bit once in the comb bs 
viper, and treated ir immediately. 1. wr th at and _— 
end of ten minutes. mM 
I had another cock, of the ame ze; bit once in "4 


the comb by a viper, and treated it. At the end of 
two hours both gills had already ſwelled; at the 
end of twenty-two this felling was very much 4 
abated; and in thirty-ſix-there were only ſoinelittle | I 
remains of ſwelling in one 6f them. In EY hours I 
the cock was perfectly recovered. | 
I had the comb of a large cbck bit three times by 
2 viper. It was branched, pointed, and more than 
a third of an inch in thickneſs. It bled a little, and 
there were ſome ſmall drops of venom befide the 
holes made by the teeth. I made a ſmall wound in 1 
the comb with the point of a lancet, and introduced 'Y 
a ſmall quantity of venom. The cock had no 1 
ſymptom of complaint. Two days after I had it 
bit twice in the comb by another vi per. At the 1 
end of two hours the part appeared ſomewhat livid 9 
towards its baſis, and perhaps a little ſwelled. At 
the end of three hours the gills were very much 
I @<nlaryed, and at the expiration of twenty, were be- 
. come of a monſtrous ſize, and livid for their whole 
. extent. At the end of twenty-three hours they c 
EY butt, and the cock died . ſoon after. 17 
| There 
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1 oY There, cannot be the ſmalleſt 1 Fer that the 
* venom in the firſt caſe as thrown out by the blood, | 
and this. happens not upfrequently. It is much more 
difficult to account for the tumour that, notwith- 
ſtanding. the cock was bit in the comb, formed i in 


3 the gills. However 1 have frequently ſeen ſome- 
: thing fimilar happen in other animals. The bite 
os made in the leg of a rabbit frequently cauſes 


a tumour, or an obſtruction of the humours in the 
moſt inferior parts of the ſame e leg. But the e 
riments muſt be continued. de 26 3. 
I had the comb of a fowl bit he two vipers, by 

3 each twice. At the end of two hours, one of the 

of gills only began to ſwell. In twenty they were 

both very much ſwelled, and united in ſuch a way 
that they formed a ſingle body. At the end of 
thirty-fix they were enormouſly ſwelled and very 

'  Hvid.' In ten days the fowl recovered. On the 

fourth day of the diſeaſe it reſpired with difficulty, 
and with a hifling noiſe; the glottis was de 
and open, and the trachea arteria ſwelled. 

I had the comb of another fowl bit Nets! times 
by two vipers. At the end of three minutes the 
part next the head was livid, and appeared a little 
ſwelled. In an hour the livid colour and tumefac- 
tion ſeemed to be ſubfided, but on the other hand, 
the gills were enlarged. In three hours one of the 
lower eye-lids'exuded blood from all its ſmall ori- 
* fices. | The gullet and palate were black. In twelve 
hours the fowl! was in a dying Tate, the gills being 

was livid 
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Vid and off an enormous fize.” It died at the Fad 
of thirty-three hours. t aa da ms; 0 
I had the comb of a fowl bit feveral ettifes b V 2 
viper. .One of its gills {ſwelled a little.” At the Li 
of thirty-ſix. hours this ſmall degree of feltivg had 
diſappeared, "but the fowt reſpired with | difficulty, 
and 1 in doing this made a great noiſe. The wind- 
pipe was ſwelled, and very much enflamedZven ar 
the end of fix days. The animal“ WAS A re- 
covered in ten. | * 
All theſe experiments how that there is an im- 
mediate communication of veſſels and 'humours, 
betwixt the comb and gills of fowls. 1 do not 


give a detail of more than ten experiments beſides 
that I made of fowls, fince *y termin greg in the 


. with the caſes 7 related. ee 
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conſequence of Bbg fowls bit r 5 Vipers, not i 
the comb, but in the gills only; that is'tofay, whe- 
ther the bite would be equally "dangerous, and whe- 
ther the tumour would fly up to tke comb without 
forming i in the gills, or would form both in the gilts 
and . Nan 5 1011 Ai nn aSd 7 
I had the gills of a fowl vi repeatedly®5p rwo 
vipers: "At the end of two minutes they had al- 
ready ſwelled, and become livid. There Was a 


rest flux of humdurs in the eyes, "which Were 
: cloſed 
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cloſed. by the enlargement of the membrana pic 
tans. In leſs than an hour the gills were of .an 
enormous ſize, and livid all over. The, fowl died 
at che end of the fifth hour, 
I had the gills of a ſecond fow! bit twice by a. 


| viper. They ſwelled in leſs than four minutes, 


and in two hours were extremely large and MC 
and edges. : The fowl died at the end of three 
days, 

Theſe trials may induce one to ſulpect that 
wounds „made! in the comb are leſs dangerous t chan 


| thoſe gee with the ſame circumſtances” in the 


gills. . 5 
To come at the truth of this hypatbeſis 15 L made 


the following experiments. I had fix fowls bit, 
each twice by a diſtinct viper; three in the comb, 
and three in the gills. One only of the former 
died, and two of the latter. 

On repeating this experiment on fix other fowls, 
the reſult. was ſomewhat different. Only one of 
thoſe. bit in the comb. died, and all thoſe that were 
bit 1 an the gil. "INE 

Theſe new experiments led me to chink that my 
conjecture. was very probable ; that is to fay, that 
the bite of the viper in fowls is more dangerous 
when made in the gills, than when it was made in 


the comb. 


The accident 5 1 in the fowls the 
comb of which has been bir by vipers, is very ſin- 


gular. The action of the venom, or its diſeaſe, is 
conveyed 


1 
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conveyed to a remote part chat has not been bits 
but when the gills are bit, the venom does not fly 
up to the comb, nor does the diſeaſe communicate 
Hefei to that part, and yet the ſtructure both of the 
gills and comb is the 2 and the Nn * 
nerves are common to both. 8 

This circumſtance ſtruck me * Gedi hes 
1 thought it deſerving an avalyfis of ſome kind, 
and of being ſearched into by ſtill further trials. 

1 began by having the comb of a fowl bit 
once, and at the end of: fifteen ſeconds cut off 

both gills. The fowl not only recovered, but 
there was no change in the gills, nor any appear- 
ance nor ſymptom e fon. the of: . 
venom. 

I had another fowl bir ence in e cn 1 * 
the end of fifteen ſeconds cut it entirely away. The 
gills did not ſwell, neither had the fowl mw” Fat 
tom of the diſeaſe of the venom. 

I had the gills of a large cock bit e Tr | 
a viper. In ſix hours they were both very much 
enlarged. On the following day they were ſtill 
more ſo, and were beſides livid. The cock reco- 
vered at the end of thirteen days. 


I had the gills of another cock, a very ge one, 

| bit ſeveral times by two vipers. At the end of ten 

minutes I cut them off. On the following day it 
ate, and appeared in health, and after ae 0 was 

* perfectly recovered, -' 

1 repeated this experiment « on 55 ate of 6x 
aber cocks, each of which I had bit repeatedly 

| . ag | : by 
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dy tw diſtinct vipers. I cut off the gills in all of 

WOE © them, but at different intervals; at the end of 1, 
4 2,4, 8, 16, 32, minutes. They all recovered, and 

| had no other complaint, than that en 2 

the cutting off of the parts. „ 5 Din . 

I had a large cock bit ſeveral times in hs W 

by two vipers, and after eight minutes cut off its 

a gills. It died at the end of three hours. 1 

I had another cock, a very large one, bit repeats 

edly in the comb by two vipers, and after four mi- 

nutes eut off its gills. It died at the end of twenty» 

ſeven minutes. It was ſcarcely bit by the firſt viper, 

when it could no longer ſupport itſelf, or hold its 

head erect. It opened its beak, from which a gluti- 

nous humour flowed, and breathed mort, and with 

* 3 ted 1 

I repeated this . on ſix other . 

each of which I had repeatedly bit in the comb by 

two diſtin vipers. I cut off the gills in each of 

them at the end of four minutes. Three died in 

leſs than twenty hours; the other three were very 

much diſeaſed, and Gas not recover till the end of 


ten days. F / wits d an 
Fit te n 0 N BNA 
da Experiments on the Neck wil amal. nic 
* 76h S1. 4 e 
1 had a fmall Fuinespig bit twice by a Viper id 
the back part of its neck. I treated AE. died: at ; 
the end of forty Tee.” „ 0183 LU GA 
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Jo PP a rabbit ie * by 4 4 viper : 
» the upper patt. of the. neck, and treated it. It N 
died at the end of twenty-four hours: 3 | 

I had two  guincapigs bit in the neck, each dies 

by a diſtinct viper, One was treated, and the other 
not. Both of them died ; the one treated at the 
end of an hour; the other at the end of four. . | 

1 had two ſmall rabbits bit 1 in the neck, each x re- 
peatedly by a diſtin& viper. I treated one, and 

made it ſwallow the volatile alkali ſeveral times, and 
did nothing to the other. Both of them died; the 
firſt at the end of four hours, and the other at t ie 
end of twenty-two. | 
I had a large guineapig bitt twice in the neck . 2 
viper; In an hour the part of the neck that had been 
bit became ſwelled and livid. At the end of twenty- 
three hours a large wound appeared. At the end of 
the ſecond day the humours which fotmed the tu- 
mour, had extended to beneath the chin, and formed 
a large bag or bladder: Ii four days the tumour 
had ſwelled to ſuch. a degtee, that it almoſt covered 
the breaſt: The ſkin had loſt its hair and epidermis, | 
and a flightly-coloured humour exuded from it. & 
At the end of fix days the ſwelling began to dimi- 
niſh, and the guincapig recovered at the, end of 
fifteen, nmr. 
The Aſeaſe in this e or 1 the matter which 
deſcended from the upper to the lower part of its 
* neck, and which even reached to the breaſt where 
it formed a cyſt or bladder, bears a ſtrong analogy 
to the circumſtances that were obſerved on having 
Vol. I: | . P th 
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the fowls bit. | There i is only this difference, that 
in fowls this · effect is more frequent, and is of- 
tener the caſe than otherwiſe; ; whilft, on the con- 
trary, it happens very rarely in quadrupeds bit in 
the neck, at leaſt in guineapigs. Of twenty-two 
animals bit in the ſame way, of which eleven were 
treated and eleven not, I found five in which this 
tumour deſcended below the neck, and formed 2 
bladder. Of theſe five, three were treated, "and 
two not. The number of deaths, which conſiſted 
of four in the whole, was equal on both fides. 
It is however certain, that having had ſome others 
bit, but each of them by ſeveral vipers, and ſeveral 
N times by each, the tumour or cyſt formed in the 
interiour part, in a greater number of chem , and that 
almoſt all of them died. | 
* The conſequences were analogous, on trying the 
| fame experiments on rabbits. The cyſt ſometimes 
forms beneath the chin of theſe animals, although 
they have only been bit in the neck; and this hap- 
pens more frequently when they have been bit by 
ſeveral vipers, 1 M of angel they. die 7 1 
readier. 
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It e REF for me to examine the bite of the 
viper on a part that is held the moſt ſenſible, and 
the moſt likely to occaſion death when it receives 
an , in ſome particular aninials.— This ! is the 
ä noſe. 


yp vs * 
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\yole. It appears, that the cat, an animal yery ob- 


ſtinate in dying, periſhes as readily as others, if . 


ruck i in this part. | 
Mead reckoned it ſo ſenfible and fo dangerous ä 
in dogs, that, wiſhing to aſſure himſelf of the ef- 
cacy of a remedy againſt the bite of the viper, he 
had a dog bit on the noſe, and applied the remedy. | 
The dog lived, and this was ſufficient to give the 
remedy the reputation of a true ſpecifick ; ſo ſtrong 
was the opinion, that a bite of the viper on the 
hole was mortal. 

I ſhall not relate here all the experiments 1 ae 


on this part, but only a ſmall number of them, | 


which will be ſufficient to give a clear idea of the 


fallacy of ſome popular opinions. | 
We ſhall ſee what we ought to think of the bite 
'of the viper on the noſe, and how abſolutely neceſ- ] 
fary it is to conſult nature by facts and experiments. 
Nothing is more dangerous and more uricertain in 
reſearches of this nature, than à vague analogy, or 
a ſeducing and probable reaſoning. Nature is not 
to be divined, and prophets i in the ſcience of phyticks 
are not to be believed. 7 
I had a ſmall rabbit bit twice on the noſe by a 


viper. In two minutes the part was ſenſibly in- 


flamed. In three hours a tuinour was formed in 
the neck, beneath the chin. In ſeven hours this 
tumour was beeome very large.— rue anittial re- 

covered however. 
1 had another rabbit, ſomewhat larger thati the 
former one, bit on the noſe by a viper, and treated 
ys. P. 2 | 2 | it, 
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it. It1 was bit twice, Wes one of the Lids, was made 
on the upper lip, at the fide of the noſe. In the 
ſpace of two minutes the noſe was ſwelled, and a 
very large tumour formed under the chin, At the 
end of twenty hours this tumour burſt, and dil- 
charged a great deal of matter. The rabbit reco- 
vered at the end of fix days. 

I had a third rabbit, of a middle fize, bit twice 
on the noſe by a viper. In a very little time the 
part ſwelled and inflamed. In two hours a tumour 
formed beneath the chin, which at the end of ſeven 
diſcharged blood, and was very large. In thirty- 
fix hours the tumour and ſkin began to dry, and 
the animal recovered at the end of the fixth day. 

Six other rabbits were bit in the ſame way. Nei- 
ther of them died, and the effects of the bites were 
pretty much the ſame as thoſe related above. The 
bite of the viper on the noſe of rabbits, contrary to 
What one would naturally have thought, ſeems to 
be leſs dangerous than that in other parts. The 
diſeaſe it produces, as to the ſeat of it, is very ſimi- 
lar to that in the comb of fowls. Here again a tu- 
mour forms, in a part where, the animal has not 
been bit, and beneath the ſeat of the bite, in which, 
in moſt caſes, the venom ſcarcely occafions a real 


* and ſenſible complaint. The only effential dif- 


ference is, that the tumour in rabbits is of a 
greater extent, reaching mr to the middle 
of the breaſt. 


| We are now to ſee, whether the ſame thing hap- 


pens in animals of — 4 
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iN had alarge guineapig bit on the noſe * a viper. 
In two hours the part was very much ſwelled; at 
the end of three the ſwelling was diminiſhed, but 
in its place a large tumour formed beneath the 
chin. At the end of fifteen hours, the tumour 
broke, and diſcharged a great deal of blood and 
ſerum. In thirty-fix hours the diſcharge ceaſed, 
and the opening in the {kin dried up. The animal 
was perfectly recovered at the end of four days. It 
was never very much diſordered, fince it ate Fg 
the whole time of its eee 

I had another large guineapig bit twice on the 
noſe by a viper. The noſe and mouth ſwelled' very 
much, but this ſwelling diminiſhed in proportion as 
a tumour formed under the chin. After twenty- 
| two hours the tumour, which had broke an hour 
before, began to dry up, and at the end of thirty- 
| fix ſeemed perfectly dry. At the end of two days 

the animal was recovered. During the whole 
courſe of its complaint i it ſuffered but little, and ate ; 
conſtantly. Foo 
I had a large guineapig bit on the mouth 575 two | 
vipers, each biting twice. 'The noſe ſwelled. in 
leſs. than three minutes, and ſtill more ſo at the end 
of ten. 'Two hours after, a tumour formed beneath 
the chin, when the ſwelling of the noſe diminiſhed, 
and in a ſhort time entirely ſubſided, At the end 
of twenty-three hours the tumour beneath the chin 
was ſo large as almoſt to cover the breaſt, and in 
two hours more it burſt, In the ſpace of five other 
hours the animal recovered. EX: | 
P W I re- 
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9 repeated this experiment on another large gui- 


neapig, which T had bit by three vipers, each viper 
| biting three times. The noſe and mouth both 


ſwelled very much, but continued in that ſtate only 
four hours. At the end of the ſecond hour a large 
tumour appeared under the chin, which in twenty- 
three hours was become' enormous, and reached to 


the breaſt. This tumour broke at the end of thirty 


hours, but the animal was not perfectly recovered 


till the eighth day. The bones of the noſe were 


laid bare, and the ſurrounding ſkin all conſumed. 

I made the ſame experiment on two other guinea- 

igs, but ſmall ones, One died at the end of 1 twelve 
8 75 the other had the uſual tumour, was exceed- 
ingly ill, but did not 1 

Thel bite of the viper on the noſe ſeems to pro- 


duce pretty much the ſame effects on guineapigs as 


on rabbits; and it appears that the venom is leſs | 
dangerous in this part than in any other. The 
ſame effects are here conſtantly obſerved as to the 
ſcat" of the diſeaſe ; but are they the ſame in all 


15 other animals? —1 mall relate what I met with in 


dogs and cats, creatures that enter into the plan of 
my preſent reſearches, and this will ſhow how little 
analogy alone ought to be truſted, and that the 
ſame cauſe produces very different effects, on 
fimply changing ſome circumſtance, which one 
would not have ſuppoſed capable or influencing a 
great deal. 

I had a ſmal} dog bit repeatedly c on the noſe by 
twa vipers. Both noſe 1 mouth fivelled, and the 


dog 
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dog died at-the end of eight hours „ vithout any 
ſymptom of diſeaſe in any other part. | 


I had another dog, twice as large as the pre- 4 82 
ceding one, bit repeatedly on the noſe by two 


vi ipers. Its mouth ſwelled to ſuch a degree, that 
the lips. were very much enlarged twelve hours 
after, It vomited ſeveral times, and continued 
ill for three days, when it began to drink. On the 


fourth i it ate, and on the Afth Was perfectiy reco- 8 


vered. 

I had another - Rill larger than the one 7% of 
mentioned, bit on the noſe by three vipers, each 
viper making three bites. In a little time its noſe, 
mouth, and lips, were ſwelled ſo as to become hi- 
deous. It vomited a great many times, ate and 


drank on the fourth day, and recovered on che 7 


fifth, 

I had another dog, of the ſame fize as * pre- 
ceding one, bit on the noſe by four vipers, each 
biting three or four times. It had a bite at the ſide 
of its noſe, and another on one of its lips. It vo- 
mited frequently, neither ate nor drink till after 
the third day, and recovered on the fifth. | 

1 had another large dog bit on the noſe by fir 
vipers, each of which bit three or four times. Its 
noſe and mouth ſwelled enormouſly ; it vomited a 
great many times, ate after the fourth 8 * 
; recovered on the fixth. _ | 

_ Laſtly, T had another dog, of the ſame — as tho 
three preceding ones, bit on the noſe by ſix vipers, 
by: each three or four times, The part ſwelled, via: 
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lently, uy = animal did not eat till ifter the fifth 
day. It yomited frequently, and recovered * che 

end of ſeven days. oY e 

Rabbits and gvincapigs bit on che noſe, uſually 
| have the diſfaſe beneath the chin, and not in the 
part bit. It, is quite the cantrary with dogs, in 
which che diſeaſe 18 entirely confined to the noſe, 
the part chat received the bite. They thivefors | 
form an exception to to 'the caſes related prior tq 
theirs. | | 

It is likewiſe fingular; that as che 200 of the 
venom is confined to the noſe, it does not produce 
incurable wounds and gangrenes in that part, We, 
however, find it to be quite othetwiſe ;—bites on 
the noſe in dogs are very rarely attended with a 


wound in the part, and the animal not only makes a 
ſtrong refiſtance to the diſeaſe, but the latter at the 


fame time appears to be very light, fince the: re- 
* takes Place in a few days. 


£ 


| " Experiments on Cats bit on the Noſe. at? 


We havk ſeen above, that the cat makes the 
Þ  ftrongeſt refiſtance of any animal to the bite of the 

viper, although the venom conſtantly produces 1 in 
it a diſeaſe. We may therefore conjecture, that 
this bite on the noſe of cats will not be productive 
of mortal effects. But we know, on the other 
band, that mechanical percuffions on the noſe are 
. | dangerous 


% 
— 
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ous to theſe animals; hl that chiy foon a, | * 9 
| it they fall from a height on this part, © 466%. 
From theſe conſiderations, I wiſhed hows again a 
have recourſe to experiments, can 8 de- 
termine the truth. e 
1 bad a middle- ſized cat bit NE. on * 
noſe by a viper. Its mouth ſwelled for a conſidera - 
ble extent. It ate on the ſecond day, and recovered * 
on the third. „ 
I had another, of the as 120 bit pen on 
the noſe by a viper. A few minutes after, the part 
ſwelled. The cat vomited twice, ate on the ſecond 5 
day, and was perfectly reeovered on the third. , * * 
In this ſecond cat, the diſeaſe of the venom was - 
ſo very flight, that the animal appeared + to > ſulfer” bur + -- 
J n during its continuance. + -* +, "_ 
I had a third cat bit repeatedly on dle awd by# 2 
a viper. One of the bites fell on its upper li, 1 
which bled a good « deal, and the whole of its mouth 7 
ſwelled very violently; however it ate on 58 ſe⸗ 
cond day, and on the third was recovered. 
I had a large cat bit repeatedly on the 515 "ba . 
viper. The part bled very much, and ſwelled” 4 
few minutes after. At the end of twenty hours ät. 2 A 
was ſtill more ſwelled, notwithſtanding which, t the & 2:4 
cat appeared but little diſordered. It reeovered at 1 4 
the end of forty hours, - , 
1 had another cat, of a middle We bie n 
5 edly « on the noſe by a viper, which likewiſe bit it 
on the mouth and lips. The mouth ſwelled at the 
end of five minutes, and at the end of fiye hours 
d the 
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the ntten ſeveral times. In ing * 
it was perfectiy Weevered. ot 1 g 
I had another cat, of a middle rg bit on the 
noſe, and on the mouth both below and above. 
After ſeven hours it vomited ſeveral times. Its 
©. _ * moſe and mouth were but little ſwelled, and at the 
Jo of twenty hours it recovered.” 5 
Another cat, of a middle ſize, was bit . 3 
vipets, each of which bit three times, or upwards, 
en the noſe, mouth, and even within the palate, 
from which'there was an hemorrhage. Some mi- 
nutes after, its mouth ſwelled, it vomited ſeveral 
times, but the palate did not ſwell at all. It ate at 
me end of three days, and at the end f the fifth 
as perfectly recovered. 
2 he.” 3 I had another cat, ſomewhat 3 than the = 
Feeding one, bit by four vipers. Each viper bit fe-.. 
veral times, on the noſe, mouth, and lips, and in 
"the palate, inſomuch that the cat, feeling one of the 
_ bites: within its mouth very ſenſibly, ſeized the 
viper betwixt its teeth, and almoſt ſevered its head 
73 from its body. The noſe and mouth in this cat 
| 3% * felled very much, it vomited ſeveral times, ate 
on the fourth day, and recovered on the ſixkxtn. 
| . 1 5 1 repeated theſe experiments on three other cats, 
. which Thad bit repeatedly in the noſe by a viper, 
and the effects were pretty much the ſame. We 
may therefore, 1 think, conclude, that the bite of 
the viper on the noſe is not very dangerous to dogs, 
and that it is fall leſs ſo fo „ E 
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It is, however, very — chat in boch theſe 
animals there is no tumour beneath the chin, and 
that the local diſeaſe is confined to the part bit; 
whilſt, on the contrary, the diſeaſe in rabbirs and 
guineapigs is not in the part bit, but in n PO 
of the animal beneath it. 


It is clear, that this difference cay nd aden Fas N ; 
on the different organization and nature of theſe _ 
animals ; and it is preciſely this W that we 


are ignorant of. 
I muſt here obviate a difficulty N may be wade 


by thoſe who are not woeuſiomed to ſuch experi- 


ments. 


Theſe may oppoſe, ws bites in the a e ge + 
become leſs dangerous from the animal's licking *. 
the part. This is never done by rabbits and gui- 


neapigs, notwithſtanding they are bit. I have al< , 
ſured myſelf of this particular in ſuch a way, that 


I have nat the allet ne of IR 8 f 


deceived. 


was evident, on obſerving them, that they only en- 


deavoured with the tongue, to free themſelves from 


the blood which tickled them in flowing down, 
and that this was no ſooner effected, which happens 
Jn 8 a amen, than they ceaſed to do ſo. In the 


9 


More than . of bach 5 and cats thi | 
T had bit in the noſe, never licked the part, al-. 
though they could eafily have done it. I ob- 
ferved them myſelf, and had them obſerved, © for 
whole hours. It is true, that thoſe which bled a 

good deal licked themſelves if they could; but it 
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ſome of them, when they bled at the noſe, from 
licking the part, and ſuffered others to do it. The 
diſeaſe Was the ſame in all; and it is, therefore, | 


Certain, that ſimply licking the noſe, whether in 
dog or cat, does not at all diminiſh the effects of 
che venom " the viper on that parts 


"PHAPTER V. 


Experiments on the Tendons. 


* SEVERAL 1 phyfiologiſts have thought that 


the tendons are not endued with ſenſation. It is cer- 


tain that it has not yet been proved clearly, that a 


tendon receives nerves, either from the muſcle, or 
from the tunica vaginalis which covers it. Neither 
is it more apparent that it has blood-veſlels, at leaſt 


in any number, and ſenſible ones, It is therefore 
natural to ſuſpect, that the bite of the viper on a 


tendon cannot be of any great conſequence, and 
that the venom cannot act on this part. I wiſhed 
nevertheleſs to conſult experiment once more on this 


In having the tendons bit by vipers, I was more 
than once on the point of bcing deceived ; and if I 
[ had 
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had not multiplied my experiments, : and varied them 
in ſeveral ways, as I did, I ſhould certainly have 
been fo. I ſhall be circumſtantial in relating ſome 
of the trials I made on the tendons, to ſhow that it ; 
is eaſy for any one, even for an obſerver, to be de- 
ceived, if he only follows ſimple experiments, fince 
the reſult of them may vary, although there appears 
to be no variety 1 in the ene "WIS which :Þ 
they are made. 

My experiments were made on rabbits, of which | 
1 employed the largeſt I could find, ſome of them 
weighing ten pounds and upwards. | 
Having removed the ſkin from the tendo achillis 
of a rabbit, and perfectly ſtripped it of its tunick, 
for a ſpace of fix lines in length, I paſſed under it 
ſeveral folds of fine linen, to prevent the venom 
from communicating to any other part. I wounded 
the tendon in ſeveral places with a venomous tooth, 
and afterwards covered it with bits of linen in fuch 
a way, that it did not ſeem poſſible for the poĩſon to 
communicate to the neighbouring parts. The rab- 
bit died at'the end of thirty-fix hours. The tendon 
was livid throughout its whole ſubſtance, but the 
parts about it were not ſenſibly changed. | 

I opened by an incifion, the ſkin that covers the 
tendines achillis of another rabbit, and firipped the 
tunick from both. The tendons were ſmooth; fil- 
ver-coloured, and. free from veſſels. I paſſed ſeveral 
folds of linen beneath them, and had them bit ſeve- 
ral times by two vipers, covering them with linen 
in ſuch a way, that the venom could not glide elſe- 


where. 
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- where. The rabbit died at the end of thirty-eight 
hours. The blood in the auricles, in the ventricles, 
and in the large veſſels of the lungs, was black and 
| coagulated. There were ſeveral livid ſpots in the 
lungs. The muſcles adjacent to the tendons were a 
little inflamed, and likewiſe had livid * in ſeye- 
9 ral places. 4b 8 5 
I repeated this 8 on * 3 rabbits, 
th pretty much the ſame reſult. Both of them 
were dead at the end of thirty-ſeven hours. 
7 Although it clearly reſults from the experiments 
I have juſt related, that rabbits die after having been 
bit in the tendo achillis by vipers, I could not how- 
ever conceive, that the death of thoſe T have men- 
tioned, was occaſioned by the introduction of the 
' venom, and its ſubſequent diſeaſe. 130 
It did not appear poſſible to me, that a part en- 
dued with ſo few vital principles as the tendon, 
which is not at all ſenfible, and which may be cut 
both in men and animals with impunity, could be 
. ſuſceptible of the action of a venom that has no in- 
. flvence either on the mouth or ſtomach. I ſuſpect- 
ed that theſe animals died from ſome other cauſe or 
circumſtance I could not diſcover.  _ 
In conſequence of this ſuſpicion I determined to 
| multiply my experiments, and to e them as 
the caſe might require. * 
Having removed the ſkin from the fende achillis 
of a rabbit, and ſtripped it of its tunick above and 
below, ſo that it appeared ſmooth and white, I 
: wounded it with the point of a large and ſharp nee- 
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dle, whichipicheed 3 it through. #T he 51. was well 

covered with venom, and I had put ſeveral folds 
of linen beneath the tendon. I wiped the tendon 
- ſeveral times, removed the linen, and left the part 


expoſed. . I then introduced into the aperture made 


in the tendon, a bit of wood well covered with ve- 
nom, and having withdrawn it, poured in à drop of 
pure venom. At the end of twenty-four hours, the 


tendon ſeemed diſcoloured at the part wounded. 


The rabbit, however, ate conſtantly, and at the end 


6f fifteen! days was recover. 


In another rabbit, I removed, a no portion of 
_ Kin that covers the joint of the knee, al. 


ſtripped the ligament that binds this part of the di- 


poſe membrane. I wounded it obliquely Wh a 
venomous tooth, in eight places, at each of wich a 


| ſmall drop of venom appeared. I made yall in- 
cifions into each puncture, with the point & a lin- 
cet, which penetrated into the ſubſtance of thy li- 


gament without piercing it through, and convy ed 
the venom within. The rabbit recovered in ighit 


days, and ſeemed not to have had any interna com- 
Phint. It ate conſtantly, and continued livy and 
Ave. 


Having ſtripped the tendo achillis of ander zab- | 


bit of i its tunick, and put folds of linen eneath it 
as uſual; I had it bit ſeveral times by twoipers... 1 
then covered it with linen, and removechat Which 
was beneath. The rabbit for the U% few N 
1 to have no complaint, but the : 
1 never healed ee At end of eb 
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ws: bir ef the rn on a nö . the di- 
ſleeſe of che venom, or not. The latter Eaſes ſeen 
do indieate that it does not; but they are contradict- 
ed by the formet ones; Now, as one of the princi- 
pal reſearches. I propoſed to myſelf to make, at ſet- 
ting out on my experiments, was to diſcover what 
we the parts acted on by the venom of the viper, 
and to obſerve its different effects on the different 
_ arts of an animal, I was determined to continue 
w experiments on the tendens with a, degree of 
oltinacy, and to ſee if I could fueceed-in wes 
up his point. 
Wiſhing to obſerve a greater £ dhgnan of W 
5 im experiments, and ſuſpecting that the venom 
* perhaps communicate to the neighbouring 
1 = in which the inciſion had been made, and that 
3 1 Mrht penetrate by degrees through the linen, how 
= © muCiſoever the latter might have been folded, I 
conceed the idea of putting betwixt the 5s, a 
— pena thin and- pliable lead. 
Hav ftripped the fendo achillis PA a | rabbit of 
| ; its tunic, I paſſed beneath it a piece of linen fold- 
ed eight mes, in the middle of which I had put a 
| - 3 och as] have juſt deſeribed. I pricked 
L © ©" the tendon ſeveral places with two venomous 
bee, and 0 ered ãt in ſuch a way that it was quite 
g 6 | R i. 5 \ * „ 4 encloſed, 
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encloſed, having bit of lead both above and below. 


The animal died at the end of thirty-two hours. 5 


The tendon was black at the parts where it had been 
wounded, the muſcles near it were a little inflamed, / 


and the blood about the heart in a diflolved ſtate. * 


All theſe precautions, as we ſee, could not pre- 
vent or retard the death of the animal. As this 


was, however, but one ſolitary caſe, ] [ did not think 
it proper to ſtop here. | 


I repeated the experiment on the ?endines achillis 


of four other rabbits, well ſtripped of their tunicks. 
I applied the linen and bits of lead as uſual, wound- | 
ing the tendons with venomous teeth, that the ve- 
nom might be more collected, and ſpread as little as 
poſhble on the tendon. In a word, I omitted no- 
thing that could make theſe experiments decifive 


ones. The rabbits all died in leſs than forty hours. 
In ſome of them the blood was coagulated about the 


heart, but not in others. The lungs were ſpotted 


in all of them. The muſcles in the vicinity of the 
tendons were a little inflamed, and in two of the 
rabbits Ri. | 

Theſe new trials did not clear up my Jad; If 
on one hand they rendered the action of the venom 
on the tendons probable, on the other hand I could 


not conceive how a part, that is neither ſenſible, - 


nervous, vaſcular, nor muſcular, could either re- 
ceive the diſeaſe of the venom, or communicate it 
to the animal, ſo as to occaſion its death. I refle&- 
ed again, that I had employed large rabbits ; that I 


had neither applied much venom, nor made uſe of 
Met, ONE 


many 
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many vipers; and that, on other 8 had 

found a large rabbit to die late and with difficulty, 

although it had been bit by ſeveral vipers, and died 
with large wounds, and with the moſt aſſured ſymp- 

toms of the diſeaſe of the venom. This made me 
fall upon a new ſpecies of experiments, from which 
I flattered myſelf that 1 mould draw ſome kind of 
information. 

I prepared the endo achillis of a rabbie as n 
and paſſed beneath it a piece of linen folded fixteen 
times, with a bit of lead in the middle. I pierced 
the tendon in the uſual part with a venomous tooth, 
and introduced a drop of venom collected at the 

orifice, into the ſubſtance of the tendon, by a longi- 
| rudinal incifion three lines in length, made with the 
point of a penknife. The inciſion did not penetrate 
through. I left the tendon, venomed in this way, 
during a ſpace of fix or ſeven minutes, and then 
ſoaked up the venom with dry lint, and by the means 
of ſmall pincers, waſhed the wounded part of the 
tendon ſeveral ſucceſſive times. In proportion as 
the linen became moiſt, I took hold of one end of 
it, and drew it by degrees from under the tendon. 
It was impoſſible in this way for the water to ſoak 
through the linen, and communicate the venom to 
the adjacent parts. As 1 waſhed the tendon up- 
wards of twenty times, it was not poſſible for an 
atom of venom to remain within it. The rabbit 
died at the end of thirty-two hours; the tendon was 
almoſt in its natural ſtate, its colour being ſcarcely 
dee pened at the part where the wound was made. 
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I repeated this experiment on two other rabbits, 
; uſing the ſame precautions. They were both dead 
in leſs than thirty-ſeven hours. 

It occurred to me, that the linen left zboxe and s 
beneath the tendon till the death of the animal, 
might perhaps bring on ſuch a change in the neigh- 
bouring parts, as to occaſion a mortal diſeaſe, 

Having removed the ſkin from the tendo achillis 
of a rabbit, and ſtripped it of its tunick, I put linen 
beneath it as uſual, and wounded it with a veno- 
mous tooth. I wiped the tendon with lint, and 
 waſhedit a little, taking care that the water did not 
touch the adjacent parts. I then removed the 
linen, and applied freſh, to the part. The rabbit 
died at the end of thirty-ſix hours. The pore about 
the tendon were in a natural ſtate. | 

J prepared the Achilles' tendons of another rab- 
bit in the uſual way, and wounded them with a ve- 
nomous tooth. 1 left them in this ſtate for two 
minutes, and then threw on them a great deal of 
Vater, repeating the ablution till I conceived that 
they were perfectly cleanſed in every part, and that 
the venom was either totally waſhed away, or diluted 
& effectually, that it could not convey its action to 
the adjacent parts. I had found from former ex- 
periments, that when any other part of -an animal 
was bit, or wounded by a venomous tooth, the 
throwing of any quantity of water on it was inef- 
fectual, and did not prevent the animal from dying, 
and from having the uſual diſeaſe of the venom in 
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the bert bit. The rabbit, the ſubject of this To | 
riment, died at the end of thirty-two hours. 
Another rabbit treated in the ſame way, not only 
recovered, but ſeemed to have no other complaint 
than that occaſioned by the inciſion of the ſkin, and 
other parts that cover the tendon. ; 
ITheſe reſ pective caſes, conſidered circumſtantially, 
began to perſuade me, that the venom of the viper 
is perfectly innocent to a tendon. To be certain of 
this, I thought of varying my experiments ſtill 
more, and of making them in ſuch a way, that _ 
ſhould at length become decifive. 
Having removed the ſl in, and laid bare the "WF 
 achillis of a rabbit, I bound it very tight with a 
piece of packthread, at both extremities of the ten- 
dinous ſubſtance. The ligatures were made in ſuch : 
a way, that it was not poſſible for any communica- 
tion either of humours or ſenſation betwixt the ten- 
don and the animal to take place. I put the uſual 
folded linen under the tendon, which I wounded in 
ſereral places with a venomous tooth, betwixt the 
two ligatures. I covered the tendon with linen, 
and the rabbit died at the end of thirty-two hours. 
I repeated this experiment on another rabbit, the; 
tendons of which I tied in the way above, and had 
it bit betwixt the two ligatures. I waſhed: the 
wounds with a great deal of water, which I threw 
on with force, and then removed the linen from be- 
neath. This rabbit died at the end of thirty hours. 
Another labbit died in twenty-ſeven hours, after 
having been * pretty much in the ſame way 
with 
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with the preceding 155 with only this Fr IRE 
that inſtead of throwing a great deal, of water on 
the tendons, I waſhed: them by degrees, applying 
clean and dry _ after removing that: * 1 
employed at firſt. r e 7 
It ſeems at Jenjgik PRES alas that the dies 
the viper is not the cauſe of the death of the rab- . 


bits, in the caſes. in queſtion, and that it has no ac- 


tion on the tendons. A doubt ſtill remained, however, 
which it was neceſſary to clear up. I had obſerved 
that ſeveral muſcular fibres had found their way in- 
to the tendinous portions that form the tendo achillis, 
and conceived that the yenom of the viper might firſt 
communicate itſelf to them, and from them to the 
other parts of the animal. Notwithſtanding there 

was but little probability in this comecture, I wiſh 
ed to inform myſelf on the ſubject hy experiment. 

Having removed a portion of the ſkin from the 
tendo achillis, and ſtripped it of its tunick, I de- 
ſtroyed the muſcular fibres chat desggnd- from the 
crural muſcles, and implan chene Wes betwixt the 
three portions of this tendon. I paſt ſeveral dou- 
bles of linen betwixt theſe tendinous portions, , in 
ſuch a way-that one of them was ſeparated. from 
the other two, and encloſed i in the linen. I wounded 
this portion with a venomous. tooth, and covered it 
ſo as to prevent the venom from touching any of 
the adjacent parts. | The rabbit died at the end of 


thirty-two hours, with its heart and veſſels filled 
with blagk, and clotted blood. Gn Sod RE 
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| LT repeated this experiment on the tendons of an- 
4 other rabbit, which died at the end of thirty-two 


hours. The wounded portions of the tendons were 
dark throughout their whole ſubſtance, and thoſe 
which had not been wounded were ſtill much more 
ſo. | The lungs were covered with livid ſpots, and 


the heart and —_— veſſels filled with black and clot- 
ted blood. 


I made an experiment on another bi, in which, 
after deſtroying the fibres betwixt the portions of 


the tendon, I paſſed a folded linen under its Whole 
ſubſtance, as I had done in the caſes related a little 


above, and waunded it, without ſeparating the 
parts, with a venomous tooth. The rabbit died at 


the end of thirty-three hours. The wounded ten- 


don was become darker and redder in ſome places, 
and the blood in the heart, and in the veſſels that 
go out from it, was black, but fluid. 
It appears ſtill more, that the venom of the viper 
is not the cauſe of the death of theſe animals, but 
that it depends on another cauſe, probably on the 
denudation of the tendon itſelf, The following ex- 
periments remove all doubts on the ſubject. 
I got ready fix very large rabbits, all alike in ſize, 
in two of which 1 laid the Achilles' tendons bare, as 
uſual, and wounded them with a venomous tooth, 


after having incloſed them well in linen. In twoothers 
1 laid the tendons likewiſe bare, but pricked them 


with a needle in ſeveral places. In two others I fim ply 
laid them bare, without wounding or pricking them. 
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1 covered all the tendons in the ſame way with li- 
nen. All the rabbits died; the two that had been 


venomed, died together at the end of thirty-tw-wo 


hours; of the two the tendons of which were 
pricked with a needle, one died in thirty hours, the 
other in thirty-two. The two in which the tendons 
were fimply laid bare, died, one in twenty-ſeven 
hours, the other in forty. | 

The inferences I have * fro the experi- 
ments on the tendons hitherto related, are as fol- 
lows: ; 

I. That a tendon is not bebe of the Aika | 
of the venom. 

II. That when a tendon is ſtripped of its tunick, : 
the animal almoſt invariably dies, withour any inter- 
vention of venom. ; „ 

This laſt inference is a very important one, and 
may be of ſome uſe in the punctures of tendons in 
man. It ſhows how dangerous it is to ſtrip theſe 
parts of the 7unica vaginalis, and how much this 
membrane ought to be ſpared. 

It remained for me to make one other experiment 
on a tendon, , which I ſhall relate here, and which 
may throw ſome light on the nature and economy 

of tendinous ſubſtances, and of their nutrition. 
Wo laid the zendo achillis of a rabbit perfectly 
bare, and deſtroyed the muſcular fibres that enter | 
into it, ſo that there could be no longer any fleſhy 
flbres or veſſels in the tendon, I found that the rab- 
bit ate a few hours. after, and conjectured that it 
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Vould therefore probably recover. In effect it t 


lived, and at the end of thirty- four days recovered 
perfectly, the wound made in its ſkin healing up. 
I wiſhed to ſee what had happened to the tendon, and 
whether, as one would have ſuppoſed, it had dried 
up from a want of veſſels. All the veſſels about the 
tendon had been cut, and it was abſolutely ſepa- 
rated from every other ſubſtance throughout, ex- 
cept at its two extremities. I found it covered by 
a ſubſtance, partly ſpongy or cellular, and partly 
callous, and ſprinkled with ſeveral veſſels. When 
I got to the tendon, I found it whitiſh, ſupple, and 
nouriſhed, as uſual, although it did not any where | 
appear to receive veſſels. : 

Were repeated experiments ſimilar to this one to 
be made, important conſequences, and facts rela- 
tive to the nutrition of certain parts, would perhaps 
reſult from them. | 

The multiplied and varied experiments I made 
on the tendons, have been of very great uſe tome in 
the purſuit of my reſearches. If any doubt had 
remained on the ſubject; if I had not aſſured my- 
ſelf to a certainty that the bite of the viper on this 
part is not attended with any conſequence ; if I 
had apprehended that the venom could communi- 
cate itſelf to the animal through the medium of 
this ſubſtance, I ſhould have had a thouſand doubts 
as to the parts on which the venom act, in an ani- 
mal that has been bit. No ſubject in nature is 
abſolutely indifferent; and when ſuch rare and ex- 
traordinary effects are to be examined in the ani- 

| mal 
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: mal body, neckia g is to be negleQed—aothing is 
to be deemed r ; 


CHAPTER vIL.' 


Ou the Nature 5 ihe Fenom of the Viper Deſeris- | 


tion of certain Parts of the Head of * , that 
relate to the Venom. 


BEFORE 1 examine the properties and nature © of 


the venom of the viper, I think it incumbent on me 
to ſpeak of ſome other particulars, that relate to the 
canine teeth of this animal, to the bag or mem- 


brane with which they are naturally covered, and to 


the veſicle or receptacle of the venom, which the 
moſt modern writers continue to confound with the 
bag or ſheath of the teeth. I have treated of all 
theſe particulars in the firſt part of this work, bur 
think it eſſentially neceſſary to introduce ſome. fi- 
gures here, which will give a juſter conception of 


what I have ſaid in the part alluded to, and of what 
I ſhall ſay in the ſequel. | ; 


I have judged it expedient to devote a chapter 


entirely to this ſubject, and to interrupt, as it were, 


the chain of my experiments on the effect of this 
poiſon, applied to the different parts of animals; 
ſince it is before all neceſſary, that the reader ſhould 
know the nature of the venom, and not be left any 
longer to bewilder himſelf in the erroneous opi- 
nions, and hypotheſes deſtitute of foundation, that 
have been 1 . by the writers who have employ- 
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ed themſelves on the occaſion, both before ana after 
the publication of my experiments. Too much 
cannot be ſaid for this effect; for unfortunately, 
when the mind is prejudiced in favour of any opi- 
nion whatever, eſtabliſhed by authority, and gene- 
rally adopted, it ſeems to deny itſelf to even the evi- 
dience of fact. 
In Mead's work on Poiſons, a deſcription is found 
of the head of the viper, the parts of which are re- 
preſented by figures. Theſe figures of Mead, or ra- 
ther of Nicholls, who is the real authour of them, are 
fo imperfect, that I have been obliged to ſubſtitute 
others I have had purpoſely made. I have found 
the former ones out of all truth and nature, and who- 
ever will take the trouhle to confront them with the 
parts from which they were drawn, will find no dif- 
ficulty in agreeing with me. 

Fig. 1. of Plate I. of this work (ſee the con- 
eluſion of the ſecond volume) repreſents the two 
canine teeth of the viper of one fide of the upper 
jaw, partly covered by-a membrane in the form of a 
bag or ſheath, open, as it is ſeen, to give paſſage to 
the teeth. Mead pourtrays this bag as if it was 
fringed at its edges. It is indeed ſometimes found 
in this ſtate, but is oftener without fringe or inden- 
tation, and ſuch as I have repreſented it. The ca- 
nine teeth are elevated and laid a little bare, as they 
appear when the viper is on the point of biting; 
when it depreſſes them, they enter entirely into the 
bag or ſheath. It is eaſy to ſee, that if this bag 
were the receptacle of the venom, the latter would 
naturally flow out at the opening in it, and would 
4 paſs 
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gabe continually into the mouth of the yiper.. This 
errour is copied from Redi, who believed that the 
venom was contained in this ſheath that covers the 
teeth, and that it Was ſecreted | in a ſmall gland feat- 
ed under the eye. 

Fig. 2, repreſents this bag - or ; : 5, opened 
with ſcifſars as far as its baſis, and likewiſe on the 
bone of the upper jaw, An elliptical. hole, = e, 
with rounded edges, is ſcen at the baſis of each of 
the canine teeth, and a longer and narrower holes to- 
wards the point af each tooth, r 4. | 

At the fide of the teeth a bladder i is found, m, re- 
ſembling a ſhepherd's purſe, which pierces the 
ſheath by a long canal ending in a ſmall orifice, o, 
betwixt the two. teeth. - The yenom contained: in 
the purſe or bladder paſſes through this canal, and 
conveys itſelf to the tooth, entering at the hole ſi- 
tuated at its baſis, and going out W. that at uy 
point. 

Fig. 3. repreſents the bladder or a fm EO 2 
lens. It is not formed of a ſmo6th even membrane, 
but is on the contrary full of plaits, as if it was a com- 


pages of inteſtines, or of wrinkles and ridges. It is Pte 


of a triangular ſhape, and has a much greater width 
than depth. If it is cut tranſverſely, and examined 
with attention, it is found to be of a ſpongy ſub- 
ſtance; and compoſed of cells deeper than they are 
broad, Every thing concurs: to the belief that it 
is not a fimple bladder or teceptable of venom, 
but rather a true gland, very voluminous and of 3 
particular fruEture, which ſeparates the venom 


from 


\. 
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from the blood of the viper, and in which it is re- 
ſerved for the purpoſes it is deſtined to by nature, 
undoubtedly for the animal's advantage. 
The cellular ſtructure of this ſingular gland does 
not permit the viper to expreſs with facility all the 
venom it contains. I have found a difficulty in 
forcing it out by a very ſtrong preſſure on the gland 
with my fingers ; and indeed we have ſeen, that a 
viper is capable of killing fix or RO pigeons, one 
after the other. 1 | 
The two figures, 4, 4, repreſent the Mates 


 _venotwin its natural fize, ſeen at its anteriour and at 


its poſteriour part, and e * its excretory 
canal. | 

Fig. 5, ſhows a tranſverſe ſection of the above, ſe- 
Ae by many ſmall partitions, s, c, &c. and filled 
with the venom which flows out drop by drop, as 


at r, a, &c. It appears in this way when obſerved . 


12 a lens. 

Fig. 6, repreſents a canine tooth of a viper, with 
all its internal Se and its two eren . 
1827 WENT N 
Fs 5 are the elliptical 181 at n point of the 
| tooth. | | 
c a, the opening of the hole at! its baſis. 


i i i, are the internal canal of the tooth, ut 
opens at the baſis c a, and at the point . 


There is a large opening, eu hich forms the baſis 


of the toath Wt; the ſeclion of which! is W 0a | 


by m. 22 1 . 2 8 | n 


, „ * 


; of © 


” : | : 2 ws 
4 - : ; 8 1 a” * 28 . 


1 . e, 


% 


o N P01 „% N 3 
o, of the figure at the ſide, are the two ä 
e, of figure 6, Which are diſcovered ve a ſection of 
the tooth, as at a b. 7 0 ; £37,251 naott 
r, repreſents: the pe" of the longitudinal Wei of. 
the tooth. N 7 a 2815 
o, repreſents the opening ey" the hole at OY: 1 
This ſecond, canal of the tooth does not communi- 
cate with the firſt, and only extends as far as r. 
Fig. 7, repreſents two canine teeth on one ſide, 
having at their baſis ſeveral other teeth, more or leſs 
formed, a r. Theſe teeth are moſt frequently 
ſix in number, and are ſituated in the ſheath, and 
covered with a very fine cellular web, which binds 
them, and unites them together. They are placed 
one over the other, thoſe that are uppermoſt, or 
neareſt the canine teeth, being the largeſt. The 
others decreaſe 1 in proportion, and the two that are 
neareſt the canine teeth are perfectly alike in ſize. 
The points « of all of them, even of the ſmalleſt, are 
pretty hard, and well formed ; they are channelled, 
and end be the uſual hole at the point. e 
When theſe teeth are ſeven in number, the ſe- 
venth is always the ſmalleſt of the whole. It is fitu- 
ated below all the others, and in the middle. The 
baſis of theſe teeth is not yet formed, and merely 
conſiſts of a flexible, tranſparent, and whitiſh jelly. 
They are not only deficient at their baſis, but like- 
wiſe want the oval hole; — the principles of it are 
ſometimes ſeen in the largeſt of them. 


v3 * 


Although the matter at the baſis of theſe teeth 
| appears a fimple jelly, even when! it is viewed with 
the common lens, the naturaliſts would be very 


much 


— 
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much miſtaken, if he fubpoſed it to be noti-organi- 
cal. Stronger lens than the ordinary ones have 
ſhown me, that it is compoſed of a very fine webbed 
membrane, filled with extremely ſmall round cor- 
puſcles. This membrane folds over itſelf; and 
ſeems to ſhow, even the holes, and the form that 
the baſis of the tooth is one day to take. I have, 
however, ſometimes thought I could diſtinguiſh. 
this. Be that as it may, it is certain, that the gela- 
tinous part of the tooth is organized, and that it 
exiſts in a ſtate of organization'a long time before 
the tooth is entirely formed and in a perfect ſtate. 


1 ; 
e 
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The acquiring a perfect kibwlethe 6 of the nature 
of the viper's venom may be of the greateſt import- 
ance to animal phyſicks, and, at the ſame time, very 
uſeful to the human ſpecies. Vague and ſuperficial 
notions on this point, have given birth to hypo- 
theſes, to theories, and laſtly, to remedies. | 

The volatile alkali in a great meaſures owes its 
reputation, to the opinion of the venom of the yiper 
being acid. | 

The ancients were ignorant of what it conſiſted 
in, and of the part of the animal in which it reſided. 
Frangois Redi was the firſt to eſtabliſh theſe points. 
He found it to be a humour fimilar to the oil of 
ſweet almonds, which the viper conveys with its 
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tooth into the wad it makes in biting. But he 
was miſtaken in almoſt all he ſaid befides on the 
ſubject of this venom. He believed that it refided 
in the bag, or plaited membrane, that covers the 
canine teeth. He could never diſcover that it en - 
tered. into the tooth itſelf, and flowed out of it; 
and thought that the ſmall gland ſeated under the 
eye of the viper, ſerved to ſecrete this humour, into 
the nature of which I do not find that he ever. made 
any reſearch. 

Before the time of Redi, W was none ine 
very vague and confuſed ideas on the venom of the 
viper. We owe to this celebrated Italian naturaliſt” 
the firſt advances into a ſubject, which he found in 
its infant ſtate, filled with hypotheſes and vulgar 
errours. Theſeerrours were proper to the time he 
lived in, and it required a genius like his to combat 
them, and to open a new road to truth. It ſeems 
as if we only throw off our ignorance to plunge our- 
| ſelves into errour, and that it is at this eriſis that 
the man of genius gives us ſome glimmerings of 
light. We ſet out at ignorance, which leads us to 
errour, and from errour we at length arrive at truth. 
This is the uſual progreſs of human intelligence, 
and through theſe gradations the moſt e 
nations have paſſed. 5 

Mead is the firſt who in any way examined the 
nature and qualities. of the venom of the viper; but 
from a fatality to which even the moſt diligent ob- 
ſerver is oftentimes ſubject in his endeavours to 
make the earlieſt opening. to truth, Mead found 

that 
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tinge to the firop of violets. _. 
A few years after, Mead himſelf, in a. . A 


tion of his work on poiſons, retracted all he had ; 
advanced on the acidity of the venom of the viper, 
and confeſſed, as a candid and ingenuous man, that 
it neither changes the dye of the turneſol, nor the 
firop of violets red, and that it is neither acid nor 
alkaline. Doctor James, who aſſures us that he 


repeated the experiments of Mead, has latterly 


found this venom to be acid; he however does 


not ſpeak of the poſterior experiments of the above 
cited authour; neither does he inform us how, ſup- 


poſing him right at firſt, he was deceived on the 


ſecond occaſion. This manner of publiſhing ones 
ideas, or ones experiments, neceſſarily tends to per- 
petuate doubts and hypotheſes, ſince, after all, the 


authority of one man is of as much weight as that 
of another, and ſince we cannot gueſs which of the 
two is in the wrong. Another, writer, ſtill more 
modern than Doctor James, has received it as a 
truth, that the venom of the viper is acid; ſup- 


porting his opinion on the bare authority of Mead, 


weithqut telling us, that this authour has ſince de- 
nied its acidity. | 


It was natural to conceive, that experiment itſelf 
had demonſtrated to theſe writers, that Mead was. 


miſtaken the ſecond time, and that he was right in 
his firſt trials, when he found the venom acid ; 


and this confideration Wien me to examine the 


N matter 


that this venom was acid; and that it i the 
dye of the turneſol red, and even gave a reddiſh | 


matter afreſh. 1 Fa Y: char no dd wit — 


<4, 


| longer = 4h, and flattet nyfelf that 1 haye diſco- 5 
vered the efrour into Which Mead fell When he — 
firſt examined. this.) venom 5 an errour againſt which 9 
Doctor James was not able t to guard. Gf; hid ms "m8 
I haye ſomerimes, but rarely, found, that the 
venom of the 1 viper gives the dye of the turneſol 4 
light-red colour. This eircumſtance, inſtead of 
_ inducing me to believe the venom acid, excited me 
rather to examine once more into the cauſe of it, A 
which might be accidental. I obſerved that in I 
| theſe caſes it was not very. pure, and on exanlining | = 
it with a microſcope, diſcoyered globules of blood 
floating in it. I then examined the mouth of tze 
viper, and found the two bags or ſheaths which « 
cover the teeth ſlightly inflamed. It is not un 
common to meet with vipers that are naturally in 
chis ſtate, and it is till more frequent to find theſe 
bags reddened after the vipers have bit. We like- 

_ wile frequently ſee the venom ſtained With blood, 2 
E its receptacle is too ſtrongly compreſſed. All 
theſe caſes may happen, and in all theſe caſes the 
dye of the turneſol may become red, without ſup- 

_ poſing an acidity in the venom. It is, therefore, 

not unlikely that Doctor James has been deceived .- 
in the ſame way with Mead. It is certain, that in 
the few caſes in which 1 have found the dye of the 
turneſol reddened, the venom was not pure, but 
was mixed with blood. ; | 9 
Aare of all theſe 3 L took "2 PE 


precaution in collecting the venom. K. i 
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cut © of the head of the animal at a blow. 3 . 


hours after, when the muſcles had loſt their mo- 


tion, I opened the mouth carefully, and contrived 


that the points of the canine teeth ſhould be free 
from their ſheaths. I then made a gentle preſſure 
on the receptacle of the venom, and received the 


latter in a glaſs, as it flowed out at the point of the 


tooth. In this way it 18 uſually ſo pure, that it ap- 
pears, when viewed with a microſcope, like an oil, 
more or leſs yellow. No extraneous matter is obſerved 
in it; and when I accidentally thought I perceived 
corpuſcles floating in it, I did not employ it in the 
experiments of which I am about to give a derail. 

| When the venom was drawn in this way from the 
tooth, I never could perceive that it changed the dye 
of the turneſol red, however often I made the expe- 
riment, and I repeated it very many times. In moſt 
caſes, I began with uniting a drop of venom with 
thirty drops of the dye or tincture, and not finding 
the colour of the latter to be changed, I added an- 
other drop of the venom, proceeding in this way to 
a tenth, or one-third the quantity of the tincture, 
which never either reddened or changed its colour, 
but only appeared not quite fo clear as before, 1 
repeated this experiment too often to apprehend 
that I was miſtaken.—T not only tried the venom 
with the tincture, or dye, of the turneſol, but like- - 
wile made the ſame experiments on the, blue juice 
of radiſhes, à liquor very ſetifible to the 2 action of 


acids, even of the weakeſt of them. It continued 
blur as before, without my being able to obſerve 
T 3 .» the 


6% 0 1 %% 


the Uigbeed change in it. 1 et m 
well tinged with the juice of fadiſhes; aud let fall 
large drops of venom üpbn it ;=the vehoth ſoot 
dried, and; except a yellowiſh tinge it gave where 
It fell, I could E no change in Go edlour of 
the paper.. 

Ons ſeveral other oxeations 1 ditires « ths vitdom 
With water, but eould find tio greatet change in the 
paper on which I dropped it, than when I tfied it 

re. A od 
"1 cannot deny but that 1 ſometimes 6bſeryed # 
weak reddiſh tinge on the blue paper, whett I made 
the experiment in the following manner I c6- 
vered a large ball of cotton with the paper, and off _ 

_ forcing the viper to make a ſtrong bite at it, per- 
_ ceived this very pale tinge of red, at the parts the 
animal had pierced with its teeth. I did not, in- 
deed; multiply my experiments ſufficiently to be 
able to ſay with certainty whence this tinge pro- 
cceded in theſe circutſtances. We may fuſpect 
that it was owing to a fmall quantity of blood frbiix 


the mouth, blendivg itſelf with the venom; it is 


however, very certain, that that taken from the ve- 


ficle, neither changes the dic of the tutneſol, * the RT 


juice of radiſhes, red. 


But even though we ſhould abige that this venotn 9 


of the Viper may be capable of giving a z red tinge 
to theſe liquors, does it follow of neceffity, that ne 5 
volatile alkali is a certain remedy againſt this ve- 
nom, and that the latter occafions death preciſely 

becauſe it is acid? * 
„ The 
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* "The _ that. men uſvally ſplit upon, a DE 
that the moſt circumſpe&t philoſophers have not al- 
ways been able to avoid, is that it is ſufficient for 
them to find a circumſtance which accompanies 
the effect, to be t too readily perſuaded that it is che 
cauſe of it. 1 
The innate deſire we have of a 9h every 
thing: makes us ſtrive to explain every thing. If 
we ſee an effe& produced after the application of 
any given ſubſtance, we immediately endeavour to 
ſee if there may not be ſomething in that ſubſtance 
that may ſerve in ſome way to explain the effect; . 
giving ourſelves very little trouble to examine 
whether the cauſe we have diſcovered is propor- 
tioned dr not to the effect produced. This errour 

ſeems to have been committed by two men of the 

firſt talents, Mead and Jufficu. Mead, when he 

publiſhed the firſt edition of his work on poiſons, 

| perſuaded of the acidity of the venom of the viper, 

- judged that it muſt 8 kill animals, be- 

cauſe it coagulates the blool as acids do.- —]Juſhey, - 

' perſuaded likewiſe of the acidity of the” venom, 

» from the authority of Mead, immediately found a 
9 . it in the volatile alkali e | 


i Jufieu mas not the firſt after Mead to pL tho uſe 
of the volatile alkali againſt the bite of the viper, but as he 
made a brilliant Fe, it 1s to kim chat this remedy. owes Its | 
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The venom of the viper, as welt as many other 
ſubſtances, is formed of ſeveral principles we are 
fill ignorant of. All the qualities we find in bodies 
do not conſtitute their real nature ;—ſome of theſe' 
qualities are accidental, others are not ſo. The aci- 
dity, even though it ſhould be conſtantly obſerved 
in the venom of the viper, | may, nevertheleſs, be 
nothing more in it than an accidental quality; and 
the venom, in ceaſing to be acid, may not ceaſe to 
be a poiſon. Chemiſtry furniſhes us with a thou- 
ſand ſimilar examples. It is, therefore, improper 
to deduce the cauſe of the death from the acidity, 
and to deduce from the ſame acidity the uſe of the 
volatile alkali, as a remedy; for even ſuppoſing the 
venom to be conſtantly acid, and that this acidity : 
cannot be ſeparated from it, does this enable us to 
ſay, that it kills becauſe it is acid, and that the vo- 
latile alkali is its ſpeeifical remedy, becauſe it is ga- 
pable of ſaturating it ? The venom of the viper may 
likewiſe have ſeveral other qualities that we are un- 
acquainted with, and may occaſion death by each of 
them ſeparately, or by all of them together. Why 
then are we to ſuppoſe, that it derives its noxious 
qualities from its acidity? There are arguments 
that demonſtrate the contrary, _- * 
Water abſorbs about its own bulk of wed! air. 
. and conſequently@cubick inch of water can contaig 

it very little more, if it does contain more, N 
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cubick inch 0 this air. It is not yet proyed th; . | 1 
cubick inch of fixed air weighs an entire 2 . | 2 1 
& . cubick inch of water weighs about 37 3 grains, 8 
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and conſequently the fixed air contained in a eubick 
inch of water, cannot be more in weight that ity 


373 part. Now a cubick inch of water impreg- 
nated with fixed air, is capable af giving a red 
tinge to 60 cubical inches of the tincture, or dye, of 


the turneſol, that is to ſay, to 22380 grains, Whence 
Vs fee that the rv part of a grain of fixed air 


is capable of beſtowing a ſenſible tinge of red on 
2 grain of the dye of the turneſol, Now granting 
this hypotheſis, there cannot be at moſt in a grain 
of venom more than the rr part of acid matter, 


and fince the thouſandth part only of a grain in 


weight of the venom is capable of killing a ſpar- 
row, as will 1228 by and by, we muſt ſuppoſe, 


that the ++77oopy part of a grain of acid can kill 


an animal fimply as an acid principle. 
Who does not now ſee, chat even though it ſhould 


be granted that the yenom of the viper gives a red 


tinge to the dye of the turneſol, it would not, on 


that account, follow, that it would kill becauſe 
acid? Its acidity would be ſa, inconſiderable, that 


it would produce no ſenſible change in the animal 


body. And where is that violent acid, or any other 


principles of bodies, which is active to ſuch a de- 
gree, that in diminiſhing its quantity it 8 at 


: 4 Jen th become innocent? 


Let any one ſuppole, if he will, that the acidity 


4 of the venom of the viper is as great as that of the 


glacial oil of vitriol (oil of vitriol concentrated to 


4 * n k thec nfiſtence of ice) itſelf, If the mortal effects 
f of (A former depended on its acidity, the glacial 


vitri- 1 


N 7 0 


vitrioliek A thrown on a undd, although in a 
very ſmall quantity, would occafion the death of 
animals. Glacial oil of vitriol applied to a wound, 
may indeed render the ſtate of it worſe, and may 
corrode the fleſh, but will not kill the animal on 
which it is tried, Very little of it can be intro- 
duced into the circulation of animals, and the little 
that is introduced is then weakened by the blood 
with which it mixes. It is true, that, as well as 
the venom, it may kill, if injected in a ſmall quan- 
tity; but this only happens becauſe it is not yet 
mixed with the humours, and weakened by them. 
Both the venom of the viper and the oil of vitriol 
may be abſorhed by the veſſels, and notwithſtand- 
ing the former is abſorbed in a very ſmall quantity, 
and very much diluted by the blood, it will kill an 
animal which will not be killed by the oil of vitriol, 
The venom of the viper does not therefore occafion . 
a very ſudden death from its acidity, but * 
other principles as yet unknown to uus. 
Mead, who changed his opinion as to the acidity 
x 8. the venom of the viper, never wayered however 
in his ſentiments in regard to its ſuppoſed ſalts, 
Fe has always remained in the perſuaſion of having 


obſerved them floating im the yet flujhyepom, oon 


_ having taken it from the animal; and not 


only believes in the exiſtence of theſe floating ſalts 
in the venom, but aſſerts that the venom itſelf 


tiful ſtructure, which he compares to a ſpider' s Wh 
He ks of the ſolidity and firmneſs of the 5 oy | 


changes to a ſimple ſaline network, of a very beau- 4 "i 
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which he deſeribes minutely, and even. gives a ſe- 


parate drawing of them. He adds, that he has diſ- 


covered here and there in theſe ſalts, ſmall circu- 
larly- formed knots, which are extremely ſolid, and 


never loſe the ſhape they have at firſt taken. 
This ſubject, which appeared to me extremely 


Intereſting, I examined very extenſively, in my 
work publiſhed in Italy, which forms the firſt part 
of this publication. I even flattered myſelf, at 


that time, that I had not only demonſtrated the er- 


rour of Mead in an inconteſtible way, but had like- 


wiſe diſcovered the ſource of it. To refute an er- 


rour in phyſicks in a deciſive manner, nothing can 
be more effectual than the recurring to its origin. 


But even this does not ſeem ſatisfactory to certain 


authours, who perſevere in maintaining, after the 
authority of Mead, that the venom of the viper is a 
maſs of ſalts; notwithſtanding it is more than twelve 


years ſince Mead was refuted on this point. I de- 


monſtrated at that time, that this venom is an ho- 


mogeneous fluid, which, when taken pure from the 


tooth, is neyer found mixed with ſalts floating in it, 


nor with other heterogeneous particles; and 9 
theſe floating corpuſcles, 1 when they are to be found, 


are merely acgggental, and are by no means ſalts. The 


{mall knots ſeen by Mead, are nothing more. than 


ſmall bubbles of air interſperſed in the venom. 


Theſe ſmall ar- bubbles are never ſcen when the 


he veſicle, and 


venom is taken immediately from 


2 


12 
* 


; * . to ee at ee os taking it 
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- preſenting pieces and fragments very different from 


the hardened fragments a FROG of e ſaline ap- 


nerally adopted by authours. Nothing leſs is needed for this 
4d effect than the renewal of the entire generation, to the end that 
it may latter itſelf, that it cannot be reproached for rejecting an 


amongſt philoſophers.” Man, 'always filled with a ſecret pride, 


and. che vulgar, never to be truſted in their deciſions, are of the 
| ſame opinion, We. have unfortunately too many, examples of 
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blended with the ſaliva of the animal, from the 
mouth of the viper 7a). g ; 
The ſaline net-work, which Mead ai he os 
ſerved, 'and which has been deſcribed by many au- 
thours after him, is no other than the fragments 
of the dried venom, which, when taken from the 
tooth, and put on a bit of glaſs, very ſoon dries, 
and whilſt it is drying cracks in different parts, 


real ſalts. The Count de la Garaie made ſalts | 
of the ſame kind, by thoroughly drying his ex- 
tracts on earthen plates, the glazing of which gave 


Pearance. 

If a drop of the venom of the viper, put on a bit 
of glaſs, is examined with a microſcope, the ſubſtance 
of it will be ſeen to crack gradually at the circum- 
ference, where it dries ſooneſt. The fiſſures in 


 («) To have demonſtrated the falſchood of any opinion what- | 


ever, is not a ſufficient cauſe for its being laid aſide, if it is ge- 


errour it has not committed. It required half a century to eſta: 6 
bliſh the circulation of the blood, and the attraction of Newton, \ 


thinks that he is humbled if he diſcovers himſelf liable to err; 


this kind, not to perceive that the loye of truth 1 1s by no 2 0 " 
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this part are ſmaller and more crooked than elſe- 
where ; but, by continuing to obſerve the venom, 
larger, broader, and deeper ones, which advance 
towards the centre of the drop where they end and 
meet, are ſeen at every part of the circumference, 
Theſe crooked lines are obſerved very diſtinctiy 


with a microſcope, running to the centre, and 
lengthening in ſuch a way that one might miſtake 


them at firſt fight for ſmall ſnakes, writhing them» 
ſelves from the circumference of the venom to the 
centre. After all the fiſſures are formed in this 
way, they enlarge ſtill more in proportion as the 
venom becomes drier, and OCEUPIEA a leſs ſpace on 
the glaſs. | 


1 do not know any ene 8388 | 


more certain and more evident than this, and in 
regard to which one may aſſure anes-ſelf with bet- 
ter grounds, that circumſtances are thus, and not 
otherwiſe, But that not the ſmalleſt doubt may 
remain, even in thoſe who may not have an oppar- 
tunity to repeat my experiments, I have thought it 


incumbent on me to to repreſent, by ſeveral figures, 


a drop of venom in the act of deficcation, It wilt 
be ſufficient to give a glance at * 1 85 to og 
 fatisfied of the truth. 


Fig. 1. of plate II. repreſcats ww of venom at 
the moment of its beginning to dry on a bit of 


glaſs. The fiſſures that are the moſt curved, at the 
circumference of the drop, are already entirely 
formed, the venom beginning to dry at the circum» 

| ference. The others are ſeen becoming ſtraighter, 
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lengthening, and approaching to the centre, where 
the venom dries the ſloweſt. When it is perfectly 
dry, the firſt figure changes to the ſecond, (ſee 
figure 2.) in which the fiſſures appear carried on to 


the centre, after having taken different curyatures, 


The fiſſures in the centre are broader, becauſe the 
venom, which is there in a greater quantity, ſepa- 
rates more on that account in drying, 


Fig. 3. repreſents ſeveral fragments of the dried 


venom, in which the fiſſures are deſcribed by ſpiral 
lines. Theſe ſpires, as at a, are formed particu. 
larly, when the venom is dried in a confiderable 
quantity, and when 1t is pretty thick on the glaſs 


of a watch. The fragments, which in this caſe 


are pretty large, open in the middle, and the open- 
ing, as I have juſt ſaid, is of a ſpiral form. The 
letter e repreſents a cleft that ſeparates the frag- 
ments from each other. | 

In Fig. 4. a drop of venom is cepteſanre\, ral 
from the mouth of the viper, and dried. The 


ſmall balls, or knots, of Mead are ſeen in it, as at 


0. Theſe ſmall balls are real bubbles of air, which 
are made to diſappear with the point of a needle, as 
all air-bubbles are that are produced in Huids, 
Letter m repreſents a cleft that ſeparates the frag- 
ments, as above. „ 


It is an errour then, fountled on Mconrived 


experiments, that there are ſalts floating in the 


venom of the viper; and the regarding the frag- 


ments of this venom, when it is dried, as falts, is 


another errour. It, 1 is equal and homogeneous 
through- 
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throughout, abs nothing of this can n coaſequently 
be obſerved in it. b 

Mead, who regarded the venom of the viper as 2 
maſs of ſalts, likewiſe believed it to be cauſtick aid 


acrid when put on the tongue. He quotes himſelf 


and ſeveral of his friends, as having taſted it. He 
likewiſe obſerves, that when the viper bites, and 
when the venom begins to find its way into the 
wound, the animal cries out, writhes itſelf, and 
and exhibits other manifeſt ſigns of pain. With- 
out pretending to decide at all on this queſtion, 


which J have likewiſe examined in the firſt part of 


this work, I ſhall obſerve here, that the experiment 
on dogs, which howl when they are bit, is not a 
certain and evident proof of the cauſtick nature of 


the venom. Perhaps when it is united in theſe. 


cafes with the fluids of the animal, it is decom- 


poſed, and acquires nes it did not poſſeſs 2 
moment before. It is true, that this howling | 
which is mentioned, is ſometimes obſerved, but not ; 
always, and may be occaſioned by its frequently 4 
happening that a nerve 1s pricked by the teeth of, 
the viper, in which caſes the venom may cauſe the 
ſame pain as any other body, or fimple fluid, ap- 


plied to the nerve itſelf. 


If Mead taſted tue venom, and found i it cauſ- 
tick, I have taſted it likewiſe,” and have made 
others taſte it, and we have neither cound it cauſ-” 
tick nor acrid. According to my ſentiments, it has 
no kind of taſte when put on the tongue, and is 


neither perceived to ſting or heat the part. It is 
true 
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true that a ſenſation is felt foon after, which may 


have made thoſe who believed it compoſed of ſalts, 
and who waited for ſome extraordinary change, 
ſuſpect that it was cauſtick and hot. The ſenſa- 
tion it leaves when taken by the mouth, is that of a 
torpor or ſtupefaction in the part it touches. The 
tongue particularly ſeems numbed; it even appears 
to be grown larger, and its motions are flower and 
more difficult. This is certainly extraordinary, 
but appears very different from the effects occa- 
ſioned by cauſtick and acrid ſubſtances, . when put 
on this part.—Laſtly, Mr. Troja wiſhed to taſte it 


himſelf, and aſſured me that he found it neither hot 
nor cauſtick, but that this ſenſation of torpor and 


ſtupefaction was the conſequence of it in the 
mouth. I can likewiſe take upon me to ſay, that 
I put five or fix drops at a time into the mouth of 
ſmall animals, ſuch as rabbits, guineapigs, &c. 
without even having been able to obſerve any ſwel- 
ling or redneſs. , Theſe experiments, when made 
on man, cannot be obſerved without a degree of 
repugnance, fince, after all, a ſmall excoriation in 
the mouth, or on the tongue, may cauſe them to 
be too deatly paid for by the obſerver. I con- 
ceiyed that I could aſſure myſelf as to this parti 
cular in another way, and on a part even more ſen- 
fible than the tongue itſelf; that i is to ſay, on che 

eyes of different animals. | 
I. put. ſometimes one, and ſometimes ſeveral 
drops of venom on the eyes of a Cat, and kept its 
e by force, 1 let it fall into the eyes of 
en 
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ſeveral rabbits without theit perceiving it, and did 
the ſame thing to dogs. It was ſeen tunning ovet 
the tranſparent cornea and opake cornea, and get- 
ting within the eyelids. I could not perceive in 
any of theſe caſes that it ated as + uk ar 
acrid ſubſtance. 
If Mead was miſtaken ac 5 elend 3 Ves 
nom of the viper to be compoſed of ſalts, he was 
not miſtaken, however, when he aſſerted that it 
was neither acid nor alkaline, fince, in effect, it 
neither efferveſces with alkalies or acids. 

It is needleſs, after the experiments recited in the 
\firſt part of this work, to enter here into a detail of 
thoſe I was induced to repeat upon this occaſion, 
and which can no longer leave any doubt in the 
minds of thoſe who are {killed in obſerving. It is 
an eſtabliſhed truth that the venom of the viper 
does not efferveſce with any of the mineral or vege- 
table acids, nor with any kind of alkali we at pre- 
ſent know of. I have repeated theſe experiments 
too often to have any doubt of having been wa 
by them. 


But it is not 8 to have ſatisfied n 


that the venom of che viper is neither acid nor al- 


kaline; that it is not compoſed of ſalts; and 


that it is not corroſivé to the palate; to inſtruct 
us in what it really is. I do not know with what 


other ſubſtance that is better known, it may be 


made to agree. It is principally to this point that 
the efforts of obſervers ſhould be directed, ſince it 


is certain that we are not thoroughly acquainted 
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with the true nature of any ſubſtance, although we 
are more of lefs acquainted v/ith the properties of 
certain ſubſtances. | 

When the venom of the viper is yet liquid, it 
unites in a greater or leſs degree with acids. But 
we muſt likewiſe examine it when dry. 

I put feveral drops of very pure venom into the 

concave part of the glaſs of a watch ; as it dried, 
it became yellow, and full of cracks. I poured oil 
of vitriol on it, but no viſible ſolution followed. E 
raiſed from the bottom of the glaſs, with a capillary 
tube, ſeveral fragments of the venom, which floated 
in the oil of vitriol without diſſolving. Ar length, 
after fome time, they ſeemed to begin to divide a 
little, and though they were indeed reduced to x 
kind of liquid paſte, ftill preſerved their natural co- 
lour. There did not appear to be a true and per- 
fe& diffolution of them, at leaſt 8 "7 time te 
obferved them. 
The marine acid, hen Wa on che ried ve-- 
nom, acts pretty much in the ſame way as the oil of 
vitriol. The fragments of venom do not appear, 
in a ſtrict ſenſe, to be diffolyed by this ous al- 
though they are ſoftened by it. 

The nitrous acid ſeems to have no gre er ra 
to diſſolve the dried fragments of venom, although 
it at length ſoftens them. Notwithſtanding the ve- 
nom is rendered” flexible by this acid, it ſtill pre- 
ſerves a certain confiſtence or tenacity which keeps 
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in this Nate, it appears to be compoſed of an infi- 
nite number of very ſmall ſpherical corpuſcles. 


et - 


but a very flow and weak action on the dried venom 
of the viper, and that the diſſolution they at length 
occaſion is but a very imperfe& one. 


Vegetable acids, however concentrated they may 
be, do not diſſolve this venom better than do the 
mineral ones; and alkaline ſubſtances have no great- 


er tendency to this effect. 


I was likewiſe defirous of knowing whethar ellen 
tial oils would! diſſolve it, and on trying them did 


not find them to poſſeſs that property. 


The hepar ſulphuris makes no greater impreffon 


on it. 8 


Theſe experiments, which 1 vaned reds ways, 


3 made me ſuſpect by degrees, that the venom of the 
viper might be either a gummy or A lymphatick 


| , I had obſerved a long time before, that the dried 


venom appeared to be tenacious, like one of the 
ſtrongeſt gums, when broke betwixtthe teeth. Freſh 
experiments were neceflary, however, to be certain 


that it poſſeſſed the nature of a gum. 


# 
.C 'hemiWknow that gums neither diflolve i in ſpirit 


of wine, nor in oil; but that they diſſolve very rea- 


dily in water. This kind of examination might 
* without doubt be ſatisfactory, but it was firſt ne- 


cefſary to prove, that it was not of the fame nature 


know that theſe Iles bs coagulate in warm wa- 
| | ter, 


Thus then it appears that the ſtrongeſt acids have 


, ſubſtance, ſeparated from the blood of, the animal. 


as animal lymph, or the white of an- egg · We 
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ter, 2606 of iifolving, : as gums 40. I got ready | 


for this trial a great quantity of venom, which 1 


kept in a ſmall capſular glaſs till it became perfectly 
dry. On this venom I threw at once about half an 
ounce of boiling water, by which it, was -inftantly 


and effectuglly diſſolved, inftead of being coagu- 
lated. On tepeating this experiment ſeveral times, 
the conſequence was invariably the ſame, The wa- 
ter, after having been thrown into the glaſs, Ai 
preſerved upwards of fifty degrees of heat. 


Having thus, by direct experiments, excluded | 
the hypotheſis of a ly mphatick animal matter, 


proceeded to the experiment of the ſpirit of wine. 


J had a good quantity of venom dried as uſual in 


aſmall glaſs, and poured on it half an ounce of highly 
rectified ſpirit of wine. I left it in an undiſturbed 


ſtate for upwards of two hours, when I found bi 
venom undiſſolved at the bottom of the glaſs. I 


broke it into ſeveral ſmall bits with the ſharp point 


of a ſmall glaſs tube, and ſhook the whole together 


for ſome time. There was, however, no diſſolution, 


the ſmall pieces of venom continuing whole, hard, and 


of their uſual colour. This experiment will % 


ſucceed ip the ſame way, if the ſpirit of wine is 


good]; but if it ſhould contain too much phlegm, 
the venom may be partly diſſolved by i it. Even this 


laſt circumſtance proves that the venom of the vi- 


per is a gummy ſubſtance, ſince gums are very rea- 


dily diſſolved i in water, which likewiſe diſſolves the 


dried venom, as I have aſſured myſelf an infinite 


number of times. 
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TX If 5 venom is eifefilen pure, the water a; 0 
| loſs any part of its tranſparence. Diſtilled water iz 
the beſt calculated for theſe experiment. 
I have frequently held the dried venom to LEY 
Fay and have increaſed the heat by degrees; but it 
has never melted. If it is thrown on a live coal, it 
ſwells and puffs up, but does not begin to nes fire 
till it has afſumed the appearance of a coal. 
Another experiment now remained to be made to 
render this matter deciſive. = 
All. chemiſts know that gums aiffolved © in water 
are precipitated by ſpirit of wine; and that in this 
trial, the water in 1800 REY are diſſolved ee 
very white. ; 
I put equal proportions of water into two dal 
+ glaſſes, and added to one of them a quantity of the 
venom of the viper, and to the other an equal quan- f 
rity. of gum arabick. The ſolution of gum ara- 
bick, which was made hy heat, being reduced to the 
temperature of the liquor in the other glaſs, I pour- 


glaſſes. The number of drops thrown into each 


after in both ſolutions, at every drop of ſpirit of 
wine poured into them. On continuing to throw 
an equal quantity of ſpirit of wine into each glaſs, I 
ſaw the white cloud, inſtead of diſappearing, extend 


ta throw it in, I perceived that the white matter be- 
. 5 gan 


ed ſeveral drops of ſpirit of wine into each of the 


was pretty.much the fame, when I began to perceive 
a whitiſh cloudineſs, which diſappeared a moment 


- itſelf overthe fuids, which became whiter and more - 
| opake, at every addition of the ſpixit. ; On ce afing 2} 


on ori % 3 da 


105 to Pescip hte 0 on adding a few arops of 

the ſpirit afreſh, found that there was no longer 

any ſeparation in either of the liquors. At the end 

of twenty-four” hours the precipitation was complete, 

and there was at the bottom of each glaſs, pretty 

nearly the ſame quantity ef an ene een ns, | 

kev paſte-like, ſubſtance. + - 

The venom of the viper, When Aiflotved i in wa- 

ter and precipitated by ſpirit of wine into the form 

of a white powder or meal, cracks i in different parts 
when dried afreſh, and its Aires off) of cke uſual 

reticular fornn. 13 194 0 %% ͤ ᷣ0“ ö 

When a' clear and wia < . of F _ 

mixed with the venom, precipitated: by ſpirit of - 
wine, and dried in a glaſs, it becomes at the end of 

2 certain time, of a dark vinous colour. The fame 

changes are obſerved in the ſolution of gum ara- 

bick in water, precipitated by ſpirit of wine, This 

gum, in drying, likewiſe adheres to the glaſs and 

cracks, and if a few drops of oil of vitriol are 

thrown on it, they become in the ſame ſpace, of a 5 

dark vinous colour. The analogy betwixt the ve. 

nom and the gum cannot be more perfeck. They 

alike diffolve in water; they are precipitated in the 

ſame way by ſpirit of wine; the precipitated pow. 

der or meal is of the ſame colour; both of them ; 

crack in drying ; oil of vitriol does not ſaften them 
till after ſome time; and changes its colour in the 

fame way with each of theſe ſfubRances. © 1 


p_ 


I I made. another experiment on the venom of the 
Y TIO which thaugh it docs not prove any ching e: 
B11 VVV ſentlal 
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ſential 4 to the internal nature of nn is gi | 
a further proof that i ou a great erin ® the 
Le rd 1 | 
I put 52 8 of very Wa ie 8 into a 
mall matraſs, and added to it fifty drops of nitrous 
acid, to throw off its airs, There came off from it, 
by the afliſtance of heat, as much air, ar perhaps 
ſomewhat more, as the matraſs could contain. This 
1 was common air, a little changed in its qualities. I 
W-.- continued the fire, and a clauded air came off, which 
M on examination I found to be compoſed, one third 
of fixed, and two thirds of phlogiſtick air. 
Y Gum arabick, in the ſame circumſtances, likewiſe 
= afforded fixed and phlogiſtick air, and the conſe- 
quences of both experiments were ſo perfectly ſi- 
milar, that they might have been confounded toge- 
ther. It i is true that gum arabick likewiſe affords 
nitrous. air, but this only happens when it is iu a 
confiderable quantity, If the quantity is very 
ſmall, the little nitrous air it furniſhes, decompoſes 
itſelf, and unites with the common air in the ma- 
trals, N 5 
it ſeems then to be demonſtrated. 1 venom - 
is in reality a gum; we at leaſt ſce, that it has all 
rh properties and principal characteriſticks of ſuch. 
This venom is found in an animal, is elaborated in 
its organs, and formed of its humours. It there- 
fore ought to be conſidered as a true animal gum, 
particularly as the viper feeds on animals. Al- 
though we are unacquainted with any other animal 
A do not think that the Venom on that account 
*: | ſhould 
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ſhould be denied to be ſuch, fnice it has al the prob. 
perties of i þ Im, It mould therefore for the fu- 
ture, be inſerted in the catalogue of gums; and this 
 diſcoyery, may perhaps induce naturaliſts to ex · 
mine, whether a gummy ſubſtance may not © likewiſe 
be found in ſome other animal. TW 
Allowing the venom of the viper to 60 45a 
gum, this will not jead us to conceive What it is 
that conſtitutes 1 it a venom, ſince it is a known truth 
' that gums are not ſo, and that they may be employ- = 
ed with impunity. It would be ſuperfluous to re- 
late the experiments I made on this ſubject, out of 
pure curipſity. 1 aſſured myſelf in a thouſand 
ways, that gum arabick is entirely innocent when 
applied to wounds. But ſuch is the condition of 


man, and ſuch is the nature of what we call ſei-⸗ 
ence. We at length arrive at certain bounds, to , to 


carry us beyond which all our efforts are to no pur» 
Poſe. The idea that the venom of the viper i is a 
gum of ſome kind, does not ſerve in the leaſt to ex- 
Plain-to us, how this gum brings on 2 violent diſ- 
_ eaſe in an inſtant, and how it is that, in ſo ſmall a 
quantity, it deſtroys life ih To ſhort a time, What- 
ever the principle that renders it venomous may be, 
the proportion of it is ſo ſmall, that it does not at 
all change in it the uſual properties of a gum; and 
the ſmalleſt veſtige of this principle cannot be 
traced, whether the ſtrongeſt microſcopes are ems . 
ployed, or the venom obſerved in any other way. 
The moſt active ſubſtances are rendered ſuch by 
: .uantities of matter that cannot be traced. The 
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| - point of a needle that has touched a variclous puſ- 

rule, preſerves its activity for years, and brings 
about violent changes in the bodies of fever! per- 
ſons ſucceſhvely pricked with 1 

. How far are we ſtill from penetrating the depths 
, of this myſtery ! Through how many difficult and 
unknown ways muſt we not paſs, in getting i ſome 
infight into a matter ſo ob ſcure and difficult as this ! ! 
Happy at length, if all the pains that are taken, if 
all the cfforts that are made, do not prove totally i in- , 
effectual. 

This aleor ery, which enriches 9 bigory | 
with 2 new gum, ought not to be neglected by na- 
turaliſts. It may in time lead to a better knowledge | 
of the nature of the venom of the viper, and of the 
complicated effects it produces. It may perhaps be 
one day uſeful to us in enabling us to comprehend; 
why, animals with cold blood are ſo long in dying 
| of the bite of the viper; why there are ſome that 
4 are not killed by 1 it; and why the venom, in what- | 

evet. wap it is introduced into its body, i 1s altogether 
inpocent to the viper itſelf, Tf the animals with 
cold blood that die late; 5 if the others that do not 
die; if the viper to which the venom is not at all 
hurtful; had humours or parts of ſuch a nature, that 
[they could be bur little, or ſlowly, « or not at all 
changed by this animal gum: we might then in 
ſome way explain a ſubject! which is as yet very ob- 
ſcure, and which does not ſeem capable of being 
cleared up, till after we have acquired a thorough 
Knowledge, of the venom itſelf, and of the moſt la- 


tent 


X * 


ON % n. 263 


dent principles and qualities of the animal bodies on 
Fhich f it bed | 
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On Bees, Drone and Was. W 

os the firſt 4 of 9 75 — 1 1 a 7 ex- | 
periments on the venom of the ſcorpion, and on 
the humour which flows from bees when. they 
wound with their ſting. 4 have had occaſion fince 
to make ſome other obſeryations; not only on bees, 
but likewiſe on waſps, -bornets, and drones; I do 
not know that any naturaliſt has examined in a pro- 
Per manner; the * . which theſe. min 
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| bet ſays that he found the dune of bn to be 
compoſed of very ſmall ſaline needles; or points; 
He aſſures us that he examined it with a; microſ- 
cope; and found it filled with theſe pointed ſalts. I 
do not know whether this obſervation made by 
Mead, has been confirmed or not by other natu- 
raliſts, but can for my own part take upon me to 


ſay; that I never have been able to find any thing ſa- 
line in this humour; whatever attention 1 paid in 
inveſtigating it, and notwithſtanding I employed 
the ſtrongeſt lens for that purpoſe. I am pet ſuaded 
that Mead has been miſtaken in this Particular, 28 
K he was in obſerving the venom of the viper. He 
e ſaw e ee in Las Dn dende 
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it was 3 ams Bits perfiaded bite . 
they could be no other than floating points. 


„ rA 


We may eafily conceive that Mead only exami- 


ned this humour, in an impure ſtate, and mixed 
with corpuſcles that were foreign to it; and that 
this was ſufficient to induce him to believe it com- 
Poſed of ſalts. He vas deceived” on this oc occiifion, 
as he was in his opinion of the venom of che viper, 
in which there is nothing to be met with of all that 
he fancied he ſaw; and he ſeems in both caſes to have 
erred exactly in the fame way. The humdur of 
bees, after the manner: of the venom of the viper, 
cracks in drying, and preſents the uſual fharp and 
regular fragments. This was ſuffeient N 
* that it was a true falt. 

I can venture to ſay, that when the obſerva 
is well made, nothing can lead to ſuch» an opinion. 
But if; in expreffing the liquor from the bee's ftitils, 
the greateſt care is not taken to prevent the break- 
ing and mixing any thing with it, it may eaſily be 
charged with other irregular bodies; and when it 
is put on the port - object, ſome ſmall degree of mo- 
tion may likewiſe be obſerved in theſe bodies, 
which may float in a greater or leſs quantity. But 
this accidental motion, which is not proper to theſe 
ſubſtances, ſoon ceaſes altogether, when the humour 
is left undiſturbed. By degrees it dries, and, in 

drying, breaks, cracks, and forms angles and points. 
When the venom of the viper and the humour 
1 bees, are dried and obſerved with a microſcope, 
no ſenfible difference can be obſerved betwixt them. 


I have 
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s vx —— only taken notice, that the bannt 6 of bees 
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|; Expoſed to. the open air on A bit of glaſs, 1s ch 


hd 


longer in drying than the \ venom of the viper, and 


89 fe at's | 


chat the cracks or fiſſures in the former, are 
. 


wiſe formed much later than thoſe in the , "ul 


is ſuppoſing tl the d degree of deficeation in t che ro W. 
ae. 91.09 
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i Theſe two 3 not 3 3 in 1 9 2 
pearances their parts preſent. in drying, but 1 
in other qualities. If a. bit of the dried humobr of 
bees is ſtrongly compreſſed betwixt the teeth, it, as 


1144 


it were, glues. them faſt together; 75 and exactly the 


fame thing, happens on trying the venom of the vi- 


per, and all hardened gummy ſubſtaricss. The 


dried humour of bees likewiſe diſſolves in fimple 
water, and reſiſts the action of ſpirit of wine, as the 


venom of the viper and gums in general do; ſo 


that I am almoſt inclined to believe that, as the ve- 
nom of the viper is moſt afluredly | a gummy ſub- 
ſtance, this humour'is ſo too. Indeed the quantity 
one is able to collect of it is ſo very ſmall, that one 
can ſcarcely attempt to make any certain experi- 


ments on this ſubſtance z the conſequences," howe- 
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ver, of thoſe I have made have been ſufficiently uni- 


form to lead me to think that I cannot an have 

been miſtaken in what I have conjectured. 1 
I have met with the ſame ſucceſs in examining 

the humour of waſps and drones, and of the other 


A flying inſects in general, that wound with a ſting, 


4 


and are Provided with a humour, In all theſe, the 
humour i is bitter and acrid, and has all the appear- 
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ance. of being of a gummy nature. When jeft Os | 


dry on a bit of. glaſs, it cracks throughout like the 


venom of the viper, and when chewed, i is 5 tehacious, | 
glurinous, and elaſtick: og Cp 

But it muſt not therefore be thought to be tlie 
ſame as the venoin of the viper, and that it has all 
the other qualities of © this poiſon: The venom of 
the viper neither has any ſenſible taſte when taken 
into the mouth, nor is ſufficiently acid to give a red 


tinge to the tincture of turneſvl, or juice of radiſhes. 


be humour of bees, and of the other analogous 
inſeQs, the moment it is applied to a piece of paper 
"as has been previouſly ſtained with the juice 6f 


. radiſhes, gives it a ſlight red tinge, which afterwards 
changes fo a pale yellow, ſo that one would cohjec- 


ture that this humour deſtroys the blue colour of the 
paper. This“ experiment, which has been repeated | 
ſeveral times, , and always attended with the ſame ſuc- 
ceſs, proves that this humour is united with; an el I 
and not with an alkaline principle; we ſee, however, 
at the fame time, that the quantity of acid it contains 


18 very mall, and abſolutely incapable, as an acid 


principle, 0 of occafioning the ſmalleſt ſenſation on the 
tongue, or in the part 3 by che ting of the 
animal, WA 
"A quantity of water im pregnated with an equal 
bulk of fixed air, gives à red tinge to paper ſtained 
with the) juice of radiſhes. This tinge, which is 
"pretty ſtrong, continues E conſiderable time. A 
"ſmall quantity. of water irhpregnated with fixed air, 
ſearcely contains 2 ſufficient degree of acid to be ir 
4 —_ 
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able to the Alle, di iS likewiſe, engrely innocent 
when applied to wounds. 


We muſt therefore regard t the hypotheſis —7 tho fe : 


naturaliſts, who. have advanced that this humour 
occaſſons 2 ſwelling in the parts. into which it i 
| introduced, and that the volatile alkali, as — 


J the, acid principle, * is a remedy. agaipft f it, as ia | 
and erroneous. , '. 1 


Experiment ſeems 4 indicate that this Burtt 
acts by the medium of a bitter and cauſtick princt- 


| ple, which, is neither acid nor alkaline. Tf it is put 


on u the _— it has a hot bitter taſte, as! obſerved. - 
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Gal and are Fa of violent and diſagreea- 
ble ſenſations, Cantharides, and ſeveral aromatick 


| plants, are 'of this claſs. In the preſent caſe ; it ap 
| pears certain, that neither the pain, (which i is fre- 


quently inſu pportable, and greater than that which 
would be cauſed by oil of vitriol itſelf) nor the ſwel- 
ling nor inflammation of the parts, can be brought 


on by an acid principle introduced into the {kin of 


the animals that have been ſtung; and therefore the 


| theory laid down by certain authors to explain the 


effects of this humour, muſt be regarded as abſo- | 


lutely falſe, and the conſequences they have dedu- 
2 ced from it as no truer than the theory itſelf, A 


tended concentrated acid, a naked "acid, an un- 
combined acid, and 2 eur acid that = 
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are not "capable e of reſting! the inveſtigation & rea 
ſon and experiment, and are unworthy the enlight- 
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ened a age Wi live in. It is no longer the ſeaſon to 
imagine | nature; 3 We "muſt conſult her. If che⸗ 
| miſtry has increaſed then number of our intelligentes, 
the abuſe of chemiſtry has frequently retarded our . 
5. It has ftequerttly led us 

into errour, and has ne W for 

facts and experiments. 22 

„Although bees, and the other infedts that are an- 
alogoys. b to them as far as relates to the humour 
they, throw ont at. their King, are not capable of 
killing, 1 think notwithſtanding, that if they are 
not confidered as venomous animals in the moſt re- 
ceived ſenſe, they ſhould at leaſt be confidered as 
animals that ſecrete i! in their bodies a ſmall quantity 
of a matter, which is not deſtructive ſimply becauſe 
| it is in too, mall A quantity. The, moſt active poĩ- 
| ſons and venoms, ſuch as arſenick, corrofive ſub- 
limate, and the venom of the viper, when taken or 
applied in. a very ſmall quantity, not only do not 
occaſion death, but do not even produce a ſenſible 
derangement, very far from their effects equalling 
thoſe that are produced: by a large hornet, when it 
| wounds with its ſting. Theſe quantities, how- 
ever, although very ſmall, are capable of killing the 
| ſmaller ſpecies! of animals, whilſt more conſiderable 
ones are not ſufficient to kill thoſe of the larger ſpe - 
cies, Hence we ſee, that the difference entirely 
conſiſts in the quantity of the venom, and in the dif- 
"ferent degrees of — in che animal that receives 
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it, and not in the nature of the yenom, which 1 is al- 


ways the ſame, . The yenam, for ſo 1 hall call it, 
of bees, is very active, conſidering the ſmallneſs of 


its quantity, and we may eafily judge from che pain 
and inflammation it excites in an inſtant, that if : 


doſe of it were increaſed, i it would produce the mo 

violent derangements, and Perhaps even a very. ſpec- 
dy death. Nay, I am almoſt inclined to think, that 
a grain in weight would kill a pigeon in a few ſe- 


conds. The difference that is found betwixt the 


"ſting occafioned by a bee, and that of a hornet, not- 
withſtanding the difference in the reſpective quan- 
tities of their venom is but very inconſiderable, is 


very great. The ſame thing may be obſerved of | 


the common ſcorpions of Italy, and thoſe of other 
countries, as well as of the bite of ſpiders. The 


larger produce in general the greateſt derangement, 


and thoſe of Africa, or of Afia, even occaſion death : 
all of them, down to the ſmalleſt, poſſeſs a greater 
or leſs degree of activity. 
There are other animals, particularly inſiQs, 
which when they bite or ſting, bring on a very vio- 


lent pain and inflammation, ſo that they may rea 


ſonably be ſuſpected of introducing a cauſtick and ve- 
nomous humour into the wound. In this number 


we may reckon ants, which infor] into the ſmall 


wound they make in biting, a very ſharp and poig- 
nant humour, which they force from a veſicle ſeat- 


| ed in the hinder part of their body. I ſhall not 
make a digreſſion here to ſpeak particularly of this 


humour, becauſe I have treated of it in a very am- 


N. 
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| ple way, 10 a paper of which the object was an ex- 
\ amination of the acids of animals, &c. and Pertieu- 
=. larly of the: nature of that of ants, printed in the jour? 
$ nal of the Abbe Roſier. I there demonſtrated that FAO! 
= the humour of ants Is a true acid, and that it is in 
reality the acid of fixed concentrated air, ; deprived 


of! its  claſticity, „ and rendered 18 Mm 
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mal that have been ee b. 
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Tis ſubject of this part is the moſt 3 


one that the matter it treats of can PONY 1 
ene ber... e e 
All the queſtions that are hone fuel hana 

of conſequence, fince they: tend to throw great 
lights on the nature of ' venom. . The animal eco- 
nomy itſelf is by their means better explained, and 
many hypotheſes that have been imagined, fall be- 
fore experiment, It is the touchſtone that makes 
us ſoon diſtinguiſh all that does not belong to na- 
ture, all that is the effect of art, of Preyudlgens . of 
the imagination; in a word, of man. 
Experiment alone may conduct us through hy 
unknown paths of nature, and may lead us to new 
and unexpected truths. But at the very time that 
man, profiting by this torch, is making bold ſtrides 
towards the truth, and ſoars as if he meant to go- 
yern nature berſelf, the. . kim every mo- 


01 | | | ment, 
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ment, and by * eee herſelf to him in 
part, ſeems afraid of being recollected; ſhe thus 


continually reminds him of his weakneſs, and ſhows _ 


him that his hopes are either vain, or confined with- 
in very narrow limits. 
Man, who aſſigns to comets the courſe they are to 
keep, and who fixes the time that j is employed by 
the light in its progreſs from the ſun to our hemi- 
ſphere, is not, with all this knowledge, acquainted 
with che air that ſurrounds him, or with the fire 
that warms him. Such i is our wongditias and ſ uch 

is the ſtate of human ſcience. 
The firſt queſtion that preſents itſelf, after what 
bas hitherto been related, is to know whether the 
venom of the viper is a poiſon to all the animals 
with warm blood. It will be ſeen in a little time, 
that this large body.of animals has not been ſepa- 
rated without defign from the other, which com- 
prehends thoſe that have the blood cold. When I 
fay that a ſubſtance is venomous to an animal, I 
mean to expreſs, that it produces in it very violent 
diforders, although it is only introduced into its my 
in a ſmall quantity. | 
we reply properly to the queſtion I have jult pro- 
poſed, it is certain that all the animals with warm 
blood exiſting on the habitable globe, ſhould be bit 
by vipers. The ſubject is not ſufficiently intereſt- 
ing to deſerve fo long and difficult a labour. How- 
ever, if the analogy betwixt the different animals 
with warm blood may be allowed, I am not afraid 
to advance, that the venom of the viper is a poiſon 
FN | OO | to 
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to. all of them. We have ſeen that it has proved fo 
to all the ſeven ſpecies that have hitherto been ex- 
amined ; and 1 very well recollect that I eould not 
find any animal in Italy, with warm blood, to which 
the venom of the viper did not prove a real poiſon. | if 
I tried it on all the birds I could meet with, and on =» } 
all the quadrupeds I could procure, provided they 
- were of a moderate ſize; as to the horſe, the camel, 
and the ox, ſetting aſide their bulk, I could not 
pfocure them eaſily for this pur poſe. 5 
We may therefore, I. think, conclude with 4 i 
great deal of reaſon, that the venom of the viper is 14 
a poiſon to all the animals with warm blood; that 
is to ſay, that neither of them is beyond the reach 5 
of the effects it uſually produces, when it is intro- 
_ duced into the body i in a ſufficient quantity. HR 
The ſecond enquiry, which ſprings immediately 
from the firſt, is'to know whether the venom of the 
viper is a poiſon to all the animals with cold blood. 
It has already been ſeen i in a former part of. this 
work, that even the frog, a cold animal, and one 0 
very hard to kill, dies in a few hours, if it is bit by | 
the viper. This, however, is not ſufficient to admit 
a certain concluſion, that all the other animals with 
cold blood would die in the ſame way. We fre- ? 
quently incur the riſk of being deceived by this 


method of emplaying W on too narrow and | — | 
limited a ſcale. - Yo 


hae 


A fingle ſpecies of Be is not 1 to kur, 
viſh an analogical e of any . r 
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Had five or ſix red kinds of animals with 
cold blood been examined, and had certain ſymp- 
toms of poiſon been obſerved in all of them after 
they had been bit, the analogy, in this caſe, would 
have formed an argument of probability, and we 
might have been enabled to draw concluſions on 
this ſubject, not only in regard to animals with 
warm blood, but likewiſe as to thoſe that have the 
blood cold. | 
We can ſcarcely. do: ee than faſpedt that 
the venom of the viper is innocent to the viper it- 
ſelf. This animal, in all the diſeaſes or wounds of 
its mouth; would otherwiſe run a very'great riſk of 
 _- Killing itſelf with its own venom. It is not very 
unuſual to find vipers with the bag or ſheath of 
. their teeth inflamed and bloody. Small red ſpots | 
are frequently obſerved i in-the mouth of this animal 1 
when it bites, and it is beſides eaſy to conceive, kl 
tbat if it ſhould be bit in the mouth by any other 
animal, its own venom would prove deſtructive to = 
it, if its particular nature did not An it aint 0 | 


— . — ———————— — 
6 P * * , l 


ſuch ; an accident. | 

The venom of the viper 1s ee ſeerens | 
and laid up, in the ſpongy gland. This gland has 
its canal continually open, through which the ſu- N 
perſſuous venom that cannot be contained in the 
gland, is forced to ſhed. itſelf into the viper's mouth. 

However, it is eaſy to have recourſe to experi- 
ment. In the firſt part of this work a detail may 
be found of a great number of trials I made on this 
* and from which it reſults, that the venom 
6 of 


on „ 0 * o N 25 


* 


of AT ines h is not a poiſon to vipers, but that, on 


the other hand, it is altogether innocent to them. 
I was deſirous of fepeating ſeveral of theſe experi- 


ments over again; and out of the great number, 


which brevity obliges me to omit, 1 think it Tufſi- 
_ cient to relate à fingle one. 


After having enraged a viper very tl 1 reel 
it to bite itſelf ſeveral times in the part towards its 


tail; it, however ſuffered nothing from this, 8 


though ir had certainly forced its teeth well into 
the part. I repeated this experiment on three 
other vipers, with the ſame ſucceſs. It is there- 
fore very certain, that the venom, or bite, of the 
viper, is entirely innocent to this animal when it 
bites itſelf, and it likewiſe | is when one YOu: bites 
another. | 


But this very 8 exception is not confined 


to the viper. There are other animals to which 


this venom is innocent, and others again in which, 


although they were ſmall, one or two vipers are 
ſcarcely capable of producing any ſenſible change. 


J have mentioned ſome of theſe cold animals (a) in 
the firſt part of this: treatiſe, but to come at the 
number of them, the experiments ſhould . be ex- 


tended .to other ſpecies? I could not at that time 


procure, and on which 1 A es it Huperituous o 
make this trial. £ 


If it is altogether extraordinary, that the ſame 


15 matter is enfirely innocent to ſeveral "ſpecies | of 


. ' 
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antmals, and that it is mortal to an infinity of others, 


it is much more ſurpriſing, and at the ſame time 


more difficult to conceive, how, and by what prin- 


ciples, i it happens, that an inſipid gum, as far as we. 


can perceive, excites the moſt violent diſorders in 


ſo many very large animals, and that it does not 


bring about the ſmalleſt change in others that are 
incomparably ſmaller and weaker. 


The known diſtinction of animals with cold, and 


animals with warm blood, which is only founded on 
a greater or leſs degree, of heat, and on ſome other 


trivial difference | in the circulation of humours, is of 
no uſe 1 in the preſent caſe, ſince there are certain ani- 
mals with cold blood that die of the venom, and 


others again that are not at all acted on by it. 
If a compariſon is formed betwixt two cold ani- 


mals, one that dies of the diſeaſe of the venom, and 
the other that ſurvives its action, they will be found 
to poſſeſs the ſame organs, the ſame circulation, an 
equal tenacioufneſs of life, and, in a word, to the 


eyes of the obſerver, they will both of them * 
n alike. d 


What is it, then, that cauſes this matter at 5 
flows from the viper's tooth to be a poiſon to one, 
and not to the other ? We are not only entirely i ig- 

- norant of this, but it appears that we are likely 
always to remain ſo. To obtain ſuch a knowledge, 
it would be neceſſary to be acquainted with the 
moſt hidden nature of this extraordinary animal 


gum. It would be neceſſary to penetrate into the 


; 


fluids 


mot internal 14 latent ſubſtance of the ſolids and 


— x 


5 
? 
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' 


1 


„ 1 O 1 5 ON Ke: 277 


- fluids of ada with cold blood, to know the me- 
chaniſin of their organization, and to comprehend 5 

perfectly the principle of life. We might then re- 
ply to all that could be aſked on this head. But 


how is it poſſible to acquire ſo extenfive an infor- 


mation » Whilſt the activity and penetrability of our 


organs are ſo limited and confined ? | 
But if we are not permitted- to know what this 


very active principle of the yenom of the viper is, 


which when it is introduced into a living animal 
cauſes its death; we are allowed, however, to en- 


quire into the quantity of this venom, that is neceſ- 


ſary to kill an animal of a certain fize. This en- 


quiry, very curious in itſelf, cannot but be of ſome 
uſe in the practice of medicine, particularly in cau- 


tioning us againſt thinking the danger greater than 


it really is, when any one of our own ſpecies has the 


misfortune to be bit by this animal. 
| To be able to ſpeak with ſome degree of preei - 


ſion, in this reſearch, it was proper to begin by de- 
termining very ſmall quantities of venom, and by 
| introducing them without loſs into the ſubſtance of + - 
the body of a living animal. It was likewiſe expe» - 
dient to operate on very ſinall animals, that would 


die ſoon and to a certainty, to the end that the con- 
ſequences might be leſs equivocal. It is true, that 
by an endleſs multiplication of experiments, the 


ſame confequences might at length be obtained from 
large animals; but a longer time, and greater con- 
- veniences ug be ONE; and one e ought beſides 
In LOT Ox, 70 e, NES 
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to be perſuaded of the 1 importance of the under. 


taking. . i 


In the following experiments, I made . of 


| ſparraws and young pigeons, knowing them by ex- 


Perience to be readily killed by the venom. 
To determine ſmall known quantities of venam, 


I began by taking four grains in weight of the ve- 
nom of the viper, and mixing with it eight grains 


of diſtilled water. I then, with a ſmall bruſh, ſpread 
it equally oyer a ſquare inch of thin paper. This 
may be done with a ſufficient degree of ceaſe and 
preciſion to exclude any confiderable errour, and 


indeed I found that the halves and quarters of the 
ſquare inch of paper were of the ſame W when 


dried. ä 
I cut this paper in two, . again divided one of 


5 the halves, continuing in this way till I had made 


fix diviſions, reckoning the firſt. I then did the 


ame with the other half, that 1 might have two 
Pieces of the fame 2 and of each ſize, inſtead of 


one. 
I fripped the les of the leg, in ten W 


rows, of the ſkin, and bound upon them the ten bits 


of paper I have mentioned. The conlegaendea, be- 


. ginning: with the larger bits of paper, 2, +, 375 755 
A, were as follows. Of the two ſparrows to 


which the papers marked + were applied, one died 
at the end of fifteen minutes, the other not till the 


end of thirty-five. One of thoſe with the papers 


marked , died at the end of an hour, the other ſur- 


vived, One of thoſe with the Papers marked 77 


- 
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died at the end of two hours, the other recovered. 
One of the two with the papers marked 27 died at 
the end of two hours, the other at the end of five. 
And of the two with thoſe marked vr, one died at 
the end of three hours, the other at the end of ſeven - 
min - - + 1 Ca 
On repeating this experiment, the confectichons | 
were ſtill more irregular. I therefore abandoned 
this method, as altogether inſufficient and delu- 
ſory. This is probably owing to the paper, 
which, when put in contact with the humours of 
the animal, may not allow itſelf to be either equally 
or entirely deprived of the venom that adheres to 
it. This obliged me to have recourſe to another 
method, which is perhaps leſs exact in determining 
the preciſe quantity of venom, but which has af 
forded me conſequences as conſtant and as uniform 
as can be expected in ſo difficult an undertaking.  _ WM 
This is the method I employed: I took a given 14 
quantity of venom, for example three grains, and "YN 
ſpread it over a bit of glaſs, in ſuch a way that i it 
occupied a determinate ſpace of a circular form. 
The venom in the centre was not more chan a 
quatter of a line in depth. . 
I procured a ſmall capillary glaſs tube, which ter- 3 
minated in & ſmall ſcoop of about half a line in dia- | 
meter. I plunged this ſmall ſcoop vertically into 
the centre of the venom, and drew it out in the : 
ſame direction. „ 5 . 
To determine the quantity of venom that 1 4 
: do the ſmall ſcoop, and to know at the ſame. time, | 
b nd werber 
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whether this quantity would be conſtantly the ſame, 


I pur the three grains of venom, laid on the bit of 


glaſs, into a very nice ballance, and plunged the 


quor, taking care to wipe the {coop well every time, - 


After the ten plunges, I found the equilibrium to 
be loſt, and that about the +55 part of a grain of 


venom was deficient. I now plunged the ſmall 


- glaſs ſcoop ten other times ſucceſſively into the 
venom, and the ballance having again loſt its equili- 
brium, found that the venom was diminiſhed abour 


can make this experiment in leſs than two minutes, 


and in that ſpace the three grains of venom are not 


- ſenſibly diminiſhed in weight by the natural evapo- 


ration, as I have aſſured myſelf by trial. I cannot... 
take upon myſelf to ſay, that all the quantities are 
- here rigorouſly. the ſame ; nay I agree that, in re- 
peating this experiment ſeveral times, a ſenfible dif- 


ference, which I have indeed met with myſelf, 
cannot fail to occur: but all theſe differences taken 
together can make but a very trifling variation in 
* the quantity of venom that adheres each time to 


the ſmall ſcoop. On the whole, I can lay it down 


2s an eſtabliſhed rule, that the ſmall glaſs ſcoop 
plunged perpendicularly into the venom, in the way 


I have deſcribed e carries away with it about the 


rv part of a grain of the venom of the viper. 
' laid bare a portion of the right leg of a ſparrow, 
and made a ſmall longitudinal inciſion into the muſ- 


cles with a lancet. Into this inciſion J introduced, 


* | * 


the 455 part of a grain. With a little practice, one 


— = 
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at PE very inſtant, the ſmall Ger armed with ve- 

nom, and kept it in this fituation for thirty ſeconds. 

The ſparrow died at the end of two hours, with a 
lividneſs of its leg. 


I repeated this experiment on fix aides pee | 


- 


exactly obſerving the ſame circumſtances. They 
all died, one after the other, at the end of the fol- 
7 lowing times, expreſſed in hours, 2, 2, 3, 4, 5, 7. 


I again repeated it in the ſame way on twelve other 


| ſparrows, and the conſequences were ftill more ir- 
regular than thoſe of the preceding experiment. 
One of the ſparrows died at the end of four mi- 


nutes, another at the end of three days, and another - 


at the end of five. The ſymptoms of the diſeaſe 
were, notwithſtanding, indubitable in all the three. 


The nine others all died at the end of the times ex- 
preſſed by the following numbers, which denote ſo , 
many hours; that is to ſay, 2, 3, 3, 5, 6, 9, 10, 12 


The firſt conſequences ſhow, that the quantity of 


venom 1 have mentioned is ſufficient to kill an ani- 


mal of the fize of a ſparrow, but that it produces i in 


Wy theſe animals very unequal effects, and a diſeaſe of 


greater or leſs violence. An animal that dies at the 


end of three minutes, and another perfectly ſimilar 

to the firſt, that does not die till the end of five days, 
prove that the diſeaſe in each of them has been very 

| diſtin. But ſuppoſing the quantities of venom. -_ 
which were ittroduced to have been equal, and that 


i the incifions were ſo too, à little more, or a little 
leſs, blood, oozing from the inciſed veſſels, might 


have cauſed all this difference, ſince i might have 
. occa- 


* 
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occaſioned a greater or ts quantity of venom te 
enter into the circulation of the humours, or, to 
expreſs it ſill better, into the animal itſelf. 

I wiſhed to ſee whether I could bring on a more 
ſpeedy death by doubling the quantity of venom ; 
and being at a loſs for a certain method of collect- 
ing this double quantity together, I made two inci- 
ſions inſtead of one, and introduced the fcoop I have 
mentioned into each. Twelve ſparrows on which 1 
made this experiment, all died, but at very diffe- 
rent intervals. One died at the end of three mi- 
nutes, another at the end of twenty-ſeven, and a 
third at the end of forty; the others at the end of 
the hours expreſſed by the followang "OY 1, 2, 
2, 2, 2, 3, 3» 5, 65. 

The experiments I made on „ and the 
method of introducing a given quantity of venom 
into the inciſion in their muſcles, have occafioned 
me to make a very intereſting obſervation. I uſually 
kept the ſmall ſcoop in the inciſion for about twenty 
' ſeconds, and obſerved that the lips of the wound 
became livid at the end of a certain time. I re- 
garded this ſymptom as a ſure mark of the commu- 
nication of the diſeaſe, and it will be ſeen by and by 

that I was not miſtaken in this conjecture. . 

I was geſirous of ſeeing what effect would reſult 
e 2. certain quantity of venom, 5 to an | 
e than àa ſparrow. 7 5 

I ſtripped a part of a pigeon's leg of the kin, in. 
ſuch a way that the muſcles beneath were entirely | 
"Ow 1 Þ made the vſval incifion, 3 

+ | „ eee 
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48 the ſmall ſcoop, which had beed firſt plunged | 
into the venom, and kept i ir there till I ſaw the tips | 


of the inciſed. part become livid ; this happened, as 


in the ſparrows, in the ſpace of about twenty , 


conds. At the end of half an hour the leg became 


ſlightly livid, but neither ſeemed ſwelled nor hard. 
The' pigeon neither died, nor ſuffered i in __ ſenſi- 


ble degree. ' 
I. repeated this experiment on fix other pigeons, 


exadtly obſerving the ſame circumſtances. One of 


them had not the ſmalleſt ſymptom of diſeaſe, nei- 
ther did the inciſion become livid, notwirhſtanding 
I kept the ſmall ſcoop in it for upwards of a minute. 


Four others had ſymptoms of the diſeaſe of the ve- 


nom, and two of theſe did not recover till after 
forty hours had elapſed. The fixth, like the firſt, 
was not at all diſeaſed ; the inciſion, however, I 


made in its leg, bled at the time I W the 


Venom, , f 
I repeated this experiment, with the ſame cir- 


eee on ſix other pigeons. One of them 
died at the end of ſix hours. Three had all the 


ſymptoms of the diſeaſe of the venom, and did not 


recover till the third day. Two others had not 
any ſymptom of the diſeaſe. I think it proper to 


"obſerve here,, that the inciſions in the leg, in theſe _ 
two laſt, bled very ſenſibly when I introduced the 
venom. This ſhows that the blood. which flows 


from the veſſels, may prevent the venom from en- 


tering them, or _ remaining in them _ " f 
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I repeated this experiment over again on twelve 
Pigeons, one of which died at the end of ten hours. 
Two others were exceedingly ill. The ether nine 


had no ſenfible complaint. 


Theſe new experiments ſhow, that the quantity 


of venom which uſually kills a ſparrow is not fata! 
to a pigeon, We ſee, however, at the ſame time, 
that a caſe may occur, in which ſuch a quantity of 
venom is introduced as is capable of killing a pi- 


geon, notwithſtanding that the quantity employed 


in the experiment would ſcarcely have been ſuffi- 


cient, generally ſpeaking, to kill a ſparrow. 

I was deſirous of trying on pigeons, as I had done 
on ſparrows, what would be the effect of two inci- 
fions, and a double quantity of venom. 618 

Having laid bare the muſcles of a pigeon's leg, as 


- uſual, I made two ſmall incifions into them, intro- 


ducing into each, the ſmall ſcoop armed with ve- 


nom, in the accuſtomed way. The livid ſpot ap- 
peared at each incifion, and almoſt the whole of the 
leg became livid, and remained in that ſtate for 


two days, at the end of which time the anime was 


perfectly recovered. 


I repeated this experiment on erelye. pigeons, 
and the conſequences were ſomewhat various. Two 


of the pigeons died at the end of three days. The 


others had all a lividneſs of their es ans all reco- 
vered notwithſtanding. 


On repeating this experiment on . other 


pigeons, four of them died; one at the end of ſix 
hours; another at the end of n ; and the two 


1 | 3 others 


. 
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wi to a certainty, 
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| othets not till the fifth day. All "this others had | 


the diſeaſe of the venom, but recovered. 
Inſtead of making two incifions only, I tried the 


experiment on twelve other. pigeons, by making 
four inciſions at the fide of each other. Nine of 


theſe pigeons died; one in ten minutes, two in an 


hour, two. in two hours, and three in five hours. 
The other three had the diſeaſe of the venom, and 


their legs became livid, ſwelled, and hard. 


What is the Quantityz of Venom required to kill an 


* 


We may, I think, from the above experiments, 0 
determine with ſome probability, the quantity of 


venom it requires to kill an animal. T his queſtion 
already begins to become important to us on our 
oven accounts, fince we may at length be enabled to 


flatter ourſelves, that the bite of the viper is not ſo | 
dangerous as we have been Bine neh to ima- 8 


| | gine it to be. 


We have juſt ſeen that the - 3 part of a * 


of venom, introduced immediately into the muſele 
by an inciſion, may be a ſufficient quantity to kill a 


ſparrow, although this animal does not always die : 


in conſequence of the introduction of ſuch A quan- : - 
tity ; and that if requires about four times as much 


to Kill a pigeon. We may even ſuppoſe it. xe- 
quire about fix times as mach to _ the be. 92 75 | 
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The ſparrows on which I made my experiments 


: weighed ſomewhat leſs than an ounce each, and the 
pigeons ſomewhat more than fix ounces each. 
'Now let us ſuppoſe that ſparrows weigh exactly 
an ounce, and pigeons exactly fix. The quantity 
of venom it will require to kill a large animal, ati 
ox for inſtance, ſuppoſing ; it to weigh 7 5olb. will 


be about twelve grains; and it will require nearly 


_ wo grains and a half to kill a man, ſuppoſing him 


to weigh the fifth part of what an OX weighs, that 


is to ſay 1501b. | 

Ir is true that this calculation takes for granted 
ſome new hypotheſes more or leſs probable, but of 
which neither ! is unlikely. A ſufficient number of 


experiments are wanted, to render them either ab- | 
ſolute truths, or ſuſceprible of ſome reſtrictions: - -- 
The firſt hypotheſis ſuppoſed here is, that the ve- 
nom of the viper acts on an animal in proportion to 
its quantity. There is nothing unreaſonable in be- 
Heving this to be the caſe, ſince if a very ſmall por- 
tion of venom is capable of deranging the economy 


of an animal 70 @ certain point, a greater doſe of it 


ſooner than thoſe that are only bit once by a ſingle 


The ſecond b! is, fiber the diſorder pro- 
duced in the animal economy by the venom of the 
2 5 . ; viper, 


bj 


ought to produce a greater derangement, a more 
violent diſeaſe. Beſides we have ſeen, that animals . 
bit ſeveral times by one viper, or by ſeveral, die 


viper; and we know that a viper which bites ſeve- 
ral times, introduces freſh venom into the part at 
| em bite. , 
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| viper, is leſs in proportion, or rather that the power 
1% of the animal to refiſt the action of the venom, is 
| greater in proportion, as the animal is larger. This 
is generally ſo, although there may be. exceptions 
tb this law, that may * its being TORE" 
the caſe. | 
| | The third hypotheſis 3 is, that Sits — effects 
AF produced in an animal of one ſpecies, we may argue 
as to the effects produced in an animal of another 
ſpecies; that is to ſay, from birds to quadrupeds. 
This argument is drawn from a ſimple analogy; 
but this analogy is at the ſame time formed be- 
twixt animals with warm blood, and it * tate 
fore be deemed of ſome weight. ; 
No granting that a viper of a middle 858 wa in | 
its velicſes two grains in weight of venom, it will. 
requirgthe venom of ſix vipers to kill an ox, and 
nearly of two to kill a man. LY 
But if we reflect that a viper which W 
not leave itſelf without venom; ; that at each bite, 
i leaſt for the firſt three or four, it may bring about 
the death of an animal with almoſt the ſame” facili- 
ty; it will not appear altogether unlikely, that it 
1 may perhaps require twenty vipers, each biting = 5 
| once, to kill an ox, and five or fix, with the fame: 
retry to * a man. 
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leaſt certain, that I have obſerved this effect in fe- 
veral that I have had bit. It has been ſeen that the 
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| of the Ti me it requires for the Effects of the Venom of. 


the be to become ſenſible. 


"$$ 


A QUANTITY of 1 venom of 1 viper . 

ſcarcely weighs the 42+ part of a grain, produces, 
on being introduced into the body of a ſmall ani- 
mal, ſo violent a diſeaſe, that death follows in a few 
minutes. It is therefore very clear, that jit muſt 


poſſeſs a great degree of activity, and that its effects 


muſt be both ſudden and powerful. I have ad- 
vanced in ſeveral parts of this work, that the ve- 


nom of the viper renders the parts that have been 


bit, in animals, and that almoſt in an inſtant, l ca- 
pable of exerciſing their uſual functions. I am at 


venomed part becomes livid after it has received 
the bite, but that this does-not happen till within 
a certain ſpace. The wounded parts ſoon become 
ſwelled and painful, and the adipoſe membrane is 


ſhortly after filled with a black and diffolved hu- 


maur; whilſt the blood that remains in the veſſels | 
is black and coagulated. 


One would naturally ſuppoſe, that the ation of 


this venom on the SO of an a animal | is momenta- 


3 4 | | | neous, 


7 
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neous, and that it is tot: different FR thatwhich | 
takes place when two ſubſtances of different natures 
2 blended together, and of which chemiſtry fur- 
niſhes us a thouſand examples. 
Deſirous of purſuing this idea, and flattered wich 
| the hope of diſcovering ſome effect, or ſome parti- 
- cular; that might be ſerviceable ito my preſent rev * 
ſearches, I formed a new plan of experiments. 
My firſt trials had for their principal aim, the ob- 
ſerving of the changes the venom of the viper would 
produce, when introduced into a part cut from an 
animal, but ſtill n palpitating.” 
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At the very infant the patt was cut off; I had it 
bit by a viper, ſo that when the experiment ſuc: 
| teeded well, as it frequently did; there could ſcatce- 
ly paſs a ſecond betwixt the amputation, and the 
bite. : „ 
"I made choice of young pigetns fot this experi- | 
ment, becauſe I had obſerved in theſe animals, 
that the venom of the viper very ſpeedily produces 
2 livid ſpot, in the part of the muſcles n 
which it has introduced itſelf. | 
To, make this: experiment; a perſon holds the ani- 
mal in one band, and in the other a pair of open 
ſoiſſars, betwlxt which is the leg of the pigeon to be 
cut N Another perſon holds this leg in one E. . 
U a N > = 


* 


290 


and in the other the head of a viper with the teeth 
laid bare, and forces theſe teeth deeply i into the 
muſcles of the leg, the inſtant it is ſeparated from 


# 
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the body. The head of the viper has been ſepa- 


rated from the body ſome minutes before, and, to 


make the experiment more commodionſly, has been 
deprived of the lower jaw. This head is ſtill alive, 
and the ſmalleſt compreſfion that can be made, is 
ſufficient to make it of itſelf draw its teeth from 


out of their bag or ſheath, and force them into Fe 
parts that are made to approach it. 1 


It is certain that there never paſſed, in any one Lor 
the dozen experiments I firſt made, more than 
three ſeconds betwixt the amputation and the bite; 


ſeveral of theſe experiments were made in a ſingle 


ſecond, or preciſely at the very inſtant of A off 


the limb. 


In ſome of the legs that were cut off, the venom 


: was ſeen ſurrounding the holes made by the teeth ; 
in others it was ſeen flowing out of the holes; and 


in others no venom was to be perceived exteriourly. 
On examining the muſcles bit in this way by the 
viper, I could diſcover no fign of a communicated 
diſeaſe, neither could ] obſerve any ſupervening li- 
vidity about the holes. The blood continued in 2 


| fluid ſtate 1 in the veins and arteries. 


Theſe legs, which were yet warm and pal, pitating, 


| 25 which bled, being kept for minutes, and even 
for hours, afforded me nothing further that was 
nh. of obſervation, | I Ye | 


Ice 


5 — 
— v -- 


* 


— 


* 


* * N OISs O RN S. 29 


1 repeated this experiment on the bared, and al- 
"ok pale and tranſparent, muſcles of twelve frogs. 
The event was exactly the ſame; there was not the 


eaſe. Berit 
5 * : 


- pigeons as frogs, having the amputated legs bit by 


was the ſame in all. 
Igot ready the bi of pigeons and frogs, 1 as 
* as they were cut off, wounded them with teeth 
taken from the head of a dried viper. The ſymp- 
- toms that .reſulted from theſe ſimple mechanical 
wounds, were not ſenfibly different from thoſe of 


_ duced, although made within the ſame time. 


. venom of the viper produces no ſenſible change in 
parts ſeparated from an animal, notwithſtanding they 


attention wel 


In the firſt place, it is certain, as 31 have particu- 
larly aſſured myſelf, that there ſtill ſubſiſts in the 


amputated leg, for upwards of twenty ſeconds, 


the degree of heat it had before it was cut off. 


A perfect irritability 3 is ſtill retained in the muſsles, 
which continue to move, even for whole minutes. 
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' . freſh vipers, TH well irritated: | The reſult | 


the wounds into which the venom had been i intro- : 


It ſeems then to be an eſtabliſhed truth, that the | 


are yet in a ſtate of palpitation. This truth appears | 
to me of the higheſt importance in eſtabliſhing the 
| theory of the Venom, and SO of the utmoſt 
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The arterial and venous fluids ſtill remain in the | 
part, at leaſt in a great meaſure, and they till "keep 
in motion there during ſome-time. 

- Thoſe who have examined the cireulation of the 
blood in cold adimals, know that this fluid ſtill con- 
tinues to -circulate for a oog time, in the; parts of 
thele animals that have been cut off. 

Notwithſtanding this, the venom ſeems to be en- 
lb inactive and innocent, in. all the caſes I have 
related above, although every thing ſubſiſts in the 
part bitten; that is toſay, humours, Nr vn, 
- nerves, irritability, and motion. 

This circumſtanee appeared to me fo new, _ at 


he ſame time ſo paradoxical, that I was defirous of 


trying a new kind of experiments, in which the 
amputated part of the animal ſhould approach till 


*nearer to its natural ſtate, at the moment of being 


abitÞy'the- wiper. 

I divided the muſcles, nerves, and blood-yeflets, of 
a pigeon's leg with a ſharp knife, and left the bone 
untouched. The ineifion was made at the begin- 
ning of the tibia, immediately below the femur. At 
the ſame inſtant, I had the fleſh beneath the inei- 
ſion bit by a viper. 
But in ſpite of all this boese 1 could not 
perceive, either that the muſeles were rendered li- 
vid, or that the diſeaſe of anne been com- 


municated to them. 


1 repeated this experiment on deve cher 


| *geons, and, although I kept them alive a great 


While 
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while, nl never obſerve. any ſymptom which in- 


dicated in the ſmalleſt degree, that they wou have. 


died in conſequence of the operation. 

We may. therefore regard this circumſtance, 
however paradoxical it may appear, as beyond all 
kind of doubt. . On obſerving. it, I began to flatter 
myſelf that ſome truth in phyſicks, relating. to the 
mechaniſm of the venom of the viper, might be 
drawn from it; and that we might likewiſe gather 
from it ſome principle that would be uſeful to the. 
comprehending of animal motions. In the firſt. 
place it is certain, that: the venom, as far as can be 


obſerved, does not act by a fimple mechanical mo- = 


tion, or by a ſimple mixture of fluids ; ſince, if that 


were the caſe, as the muſcles were provided with 


both the accuſtomed humours and motions, it ought , 


to have produced its ordinary effects in the inſtances 


related above. Neither does its action ſeem to de- 
pend on an effect in chemiſtry, ſuch as is brought | 
about, for example, by the contact of an acid with 
an alkali; and preciſely for this reaſon, that no ef 
fect is produced, although the venom is in contact 
with the humours of the FM of the animal, 
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Rxdifiments to determine the Time the Venom of the N. . 


Por reguires to produce its Helis, after it is intro- - 
datei e a Wound. n — 9 * 


To have exbludia d an ed of any kind on 
the mode of action of the venom of the viper, may 
without doubt be a ſtep towards the truth; this is 
not, however, ſutſicient to inſtruct us how, and on 
' what part of an animal, it acts. My curioſity was 

therefore rather excited than ſatisfied, and I imme» - 
- diately began to cone how I ral to o purſue my " 
Experiments. 

I reflected that, if the venom of the. viper pro- 

duces no effect on a detached part of an animal, 
however near it may be to its natural ſtate, it is cer- 
tain that it produces very violent, and very ſudden 
effects, on parts that have not been yet ſeparated. 

The firſt enquiry that naturally preſented itlelf, | 
was to know whether this venom produces its uſual 
effects, or rather, whether it communicates its diſ- 
eaſe to the part bit, at the inſtant, or not till the end | 
of a certain time. | 

With this view, I enraged a large viper, and 3 
it bite the leg of a pigeon twice, the ſecond bite in- 
ſtantly ſucceeding the firſt, I immediately cut off 
the leg, and examined it with attention, It was ve. 
ry eaſy to diſtinguiſh in it the holes made by the 
teeth ; but although I kept it a great while, I could 

never "_— any mark of diſeaſe or lividneſs. 


/ 


I had 


'% 


Thad fix other pigeons pit! in 7 2 way, 7 0 
repeatedly by a ſingle viper, and almoſt immediate- 
ly after cut off the leg that had been bit. There 
was very little difference in the time of my doing 
this, to all the ſix. As there appeared no ſymptom 
of diſeaſe in the part, it follows as an inconteſtible 
truth, that the venom of the viper does not act in- 
ſtantly on the part that has received the bite, but 


that it requires a certain time for this purpoſe z 
ſince it is well known, that the parts wounded by 


this animal, ultimately become livid and ſwelled. 
The ſpace of time it requires to act, was to be 

determined by experiment. a 
For this purpoſe I had a dozen pigeons bit, each 

once by a diſtinct viper. I meaſured with a watch 


the ſeconds that paſſed betwixt the bite of the vis 


per, and the ſucceeding amputation, and managed 


in ſuch a way, that the intervals of time inereaſed | 


in a ratio of ten ſeconds ; ; ſo that the legs. were cut 
off at che end of I, 20, 30, 40, 50, 60, 70, 80, 
90, 100, 110, 120, ſeconds after they had been 
bit. I had previouſly-ſtripped the ſkin. from the 
muſcles, without cutting or lacerating them; 4 and 


wiped away the blood that dowed from them after 5 


the inciſion, with a wet ſponge. In the leg of. ten 
ſeconds, I could perceive no change, nor any livid - 
ſpot; but in that of twenty there were mptoms 


of diſeaſe. 1 conceived, at leaſt, that] faw' an incis. . £4. 

pient lividneſs about the holes made by the teeth,” - 
of the. ms; In all the others, the diſeaſe of the 1 
5 * l venom 
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venom was . ſo r apparent, that not the 
ſmalleſt doubt could remain on the occaf.-on. 

1 repeated this experiment on twelve other pi- 
geons; but inftead of making the intervals of time 
betwixt the cutting off of the legs in an increaſed” 
ratio of ten ſeconds, I made them 1 in an increaſed ra- N 
tio of ſeven. S 8 

The leg cut off after ſeven ſeconds had no ap- 
pearance of diſeaſe. That of fourteen was in the 
fame ſound ſtate; but all the others, beginning at 
that of twenty-one, had marks of lividneſs about - 
them. The livid ſpots were in general greater in 
proportion to the delay that was obſerved inthe am- 
Putation. ” his rule was, however, not without ſome | 
exceptions, occafioned by a great variety in the cir- 
cumſtances, which, as any one may readily con- 
ceive, are never exactly the ſame. ; 

To obtain a more preciſe information of the time 
in which the diſeaſe is communicated, I had twelve 
other pigeons bit, and in cutting off their legs ob- 
ſerved a ratio of from five | to fix ſeconds, beginning 4 
with five. 

There was ſome doubt in Line of twenty ſeconds, 
but the diſeaſe” was certain in that of rwenty-five. 
Thoſe of five, ten, and fifteen, were without any 
marks of diſeaſe, or the ſmalleſt livid appearance. 
A certain concluſion may, 1 think, be drawn 
from theſe tepeated experiments, that the action of 
the venam of the viper on the part bitten is not in- 
 flabtancous, but that it requires a certain time for. 
its effects to become ſenfible 3 in that pare” $5 


* 
1 4 Fd » o * he g 
1 6 i i a * 
— 4 1 . . > 
4 e PR ; © 
* * a 
1 
* 


+ 4210 oh 


The ſpace of time that elapſes before the venom 
gives manifeſt tokens of the diſeaſe ir produces; ix 
from fifteen'to twenty ſeconds, or thereab urs. 

We muſt naturally conceive that this time varies” 
in different animals, and that the diſeaſe diſcovers” 
itſelf ſooner in ſome, and later i in others. The pe- | 
 culiar conſtitution of the animal, and its ſize, ought” 'Þ} 
to make a ſenfible variation, and to modify in a 
greater or leſs degree, the action of the venom of the” ö 


» viper. 


But it is ſufficient for us to know, that this ve⸗ 
nom does not operate inſtantaneouſſy, and to be in 4 
ſome meaſure acquainted with the time it requires I 
in acting on certain ſpecies of animals. Theſe data | 
| open the —_ to further W th | 725 
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Is it by the ſimple Zool at Diſzaſs, or by a Diſerder 3 
in ſome of the moſt eſſential Principles of Life, that the 
Death of the * bit by the Viper is aeg, 
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The firſt enquiry that preſents itſelf, audiwhich, 
is very important, is to know, whether the venom of 
the viper produces a diſeaſe, independant. of chat 
which diſcovers itſelf in the part of the animal that 
has been bit; that is to ſay, whether it deranges the 
ä animal economy in ſuch a way, after a bite has been 
received i in any particular part, that the animal may 
"i die i in conſequence of ſuch a derangement. alone. 3 

I have ſeen, animals, even pretty large ones, ſuch, 
as dog fall! proſtrate on being bit * a viper, wich- 


out. \ 
* | | 4 
| | 4 
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out being able to ſtir for ſome time, and with a 
ſcarcely ſenſible, reſpiration. 1 have ſeen others . 
void their urine and excrements at the very inſtant, 
as if their ſphincters had become paralytick at the 
moment of their being bit. It is not a rare caſe to 
. obſerye men fall into a ſwoon almoſt immediately. 
after they have received a bite from a viper. But 
the agitation of certain animals, and the fear of | 
others, may contribute a good deal to the produc- 
ing of theſe" effects ; and fince it is invariably the 
caſe that there is ſtill a communication of organs, 
and a continuation of hunours, betwixt the animal 
and the part that has been bit, we may miſtake for a 
communication of diſeaſe, what is no more than a 
fmple correſpondence betwixt the part bit, and the 
other parts of the animal. After all, it muſt be left 
to experiment to decide on Ms as well as on rer 
other point. 8 
1 had a pigeon's leg bit e by a viper, 
and cut off the part ſoon after at one blow, at the ar- 
ticulation of the femur with the tibia. 
The leg, when cut off, had all the ſymptoms of 
diſeaſe; the holes made by the teeth of the viper 
were livid, and the uſual ſmall ſpots were diſtin- 
guiſhed. The Pigeon died at the end of four mi- 
nutes. A | 
I bad "PN WY in ive the experiments re- 
lated above, that the amputation of the leg is not 
mortal to pigeons; at leaſt, I found ſeveral that 
were deprived of that 925 ſtill wien at the end of: 
0 n hours. 
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To prevent the following experiments from being 


in the leaſt equivocal, I cut off in the firſt place the 


legs of fix pigeons, a leg from An to e pil? 
way of compariſon to the others. 


I had twelve pigeons bit fuccefively; ns once, 


others ſeveral times. Betwixt the bite and ampu- 


tation, there did not elapſe in any one of them, leſs 


than one minute, and more than two. All the pi- 


5 


geons died, and the times of their death are ex- 
prefſed by the following numbers, denoting ſo ma- 


ny minutes, 2, 2, 3s 4, 4, 4, 75 7, TO, 12, 12, 14. 


Of the ſix pigeons mentioned above, the legs of ; 


which/I had cut off without having them bit, nei- 


ther died, nor did either of them appear to have 


ſuffered in any ſenſible degree. I let them lire 5 
eight days, during which time they fed as uſual, „ 


and they then ſerved me for other purpoſes. 


Theſe firſt experiments ſhow, and that in an un- 
queſtionable way, that a mortal diſeaſe is communi- 
cated to the animal in a very little time; and that | 
it dies, independently of the local diſeaſe, by an in- 
teriour derangement, which the venom has SY" 
communicated to its whole ſyſtem. 


This new diſcovery was of too much in perteßeeng 


not to require ſtill further experiments. 


I had twenty-four pigeons bit by as many vipers, 
and at the end of a minute, or with very little varia. 


tion, if any, from that time, cut from each of them 
the leg that had been bit. They all died, at the 
as re ” the GY numbers, 6 denot- 
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It is certain, 2 1 have: aas afured myſel6 by 
freſh experiments, that the amputation of the leg 


is not only not mortal to pigeons, but that it does 


not ſeem to be productive in them of any kind of 


complaint. It is equally certain, as we ſee by the 
experiments related above, that the pigeons bit in 
the leg by the viper die, notwithſtanding the part is 
removed, provided the am putation is delayed till 
the end of a certain time. It is therefore a demon- 
ſtrated truth, that the venom of the viper excites in an 


animal that has been bit, a diſeaſe independent of the 
part bitten ; and that the animal dies of this ſecond 


diſeaſe, and not of the local diſeaſe of the leg; ſince 
the latter ſubſiſts no longer when the part is cut off, 

which does not however prevent the death of the ani - 
mal. T his at leaſt has unqueſtionably been the caſe 


in the pigeons on which the above experiments have 
been made. But what is ſtill more extraordinary, is 
that theſe animals die much ſooner when the ve- 
nomed leg has been removed, than when it has not. 
We have already ſeen, that in pigeons the fimple- 


Wn pyration of the leg is of no conſequence, and it 
is therefore very ſurprizing that the local diſeaſe, 
which becomes extremely violent, being removed, 

this. circumſtance, inſtead of retarding the death of 
the animal, rather accelerates it. This would lead 
one to ſupect that the part bitten ſerves to divert. 
the vitiated humours in the animal, and that it is, 


if I may fo expreſs myſelf, a diſcaſe excited by the 


Animal 
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animal itſelf, or rather by that princi 1 | ip! e which 
exiſts in a living animal, and which, agreeably 7 
to the opinions of Hippocrates and Sydenham, 
ſeems to preſide over its life, and to be — 
| dor of it. |; 


\ 


1. the . 8 which the Venom of the 
Viper cauſes in Animals that are bit, produced at the 


Lian, of the Bite, or ſome Time after ? 


| What 4s. nom of the — EPS to ke 
Ina" „is whether the diſeaſe of the venom is com- 
municated to the animal inſtantly, or not, on, the 
introduction of the venom itſelf. N 
We have already ſeen what the local malady is, 
and what are the ſymptoms of it; the time has 
likewiſe been determined that the venom requires 
to produee any ſenſible effect on the part bitten. 
The internal diſeaſe is that which becomes uni- 
verſal in the animal, and which even occaſion its 
death, independently * the external and local diſ- 
eaſe juſt mentioned. | | 
Jo determine tn: the internal diſeaſe is in WY 
ſtantaneous, or not, I made the following we 5 
ments. 
I had a dozen pigeons bit 3 in the leg W as many 
vipers, and cut-off: the part immediately after, in 
each of them, at a ſingle blow. There was not 
more than three or four ſeconds betwixt the bite 
„ = opt . | | and 
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and the amputation. Neither of the pigeons died, 
nor had any ſymptom of diſeaſmſſe. 
I repeated this experiment on twelve other pi- 
geons, which were likewiſe bit and mutilated with- 
in the ſpace of three or four ſeconds. Neither of 
them died, nor had the leaſt apparent illneſs. 

It is therefore certain that the venom of che viper 
does not produce the internal diſeaſe inſtantaheouſly, 
but that it requires a certain time to communicate 
itſelf to the animal. We are now to enquire what 
that time is. Is it the ſame as that which it re- 
quires to produce the external diſeaſe If this is 
the caſe, by what common principle do theſe two 
effects go hand in hand together? And why may 
not the external diſeaſe be anteriour to the internal 
one? The venom begins by touching the local 
part, and previbuſly mixes with the humours of 
that part. 1225 
But let us proceed 10 Da had a 
dozen pigeons bit, each once in the leg by a diſtinct 
viper, and cut the leg from each, with an interval 
of five ſeconds betwixt the reſpective amputations. 
The firſt leg was taken off at the end of five ſe- 


conds. The others at the times expreſſed. in ſe- 


conds by the following numbers, 10, 1 5. 1 25s 
30, 355 40, 45, 50, 55, 00. 

That of fixty ſeconds died at the end of iden 
minutes; that of fifty-five at the end of ſix; 
that of fifty at the end of ſeven; that of forty- five 
at the end of ſix; that of forty at the end of 

| twenty ; that of thirty-five at the end of an hours 
that of thirty at the end of three hours; and that 
| | | „ 
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ol twenty-five at the end "of ten hours. * hoſe f 

twenty, fifteen, ten, and five ſeconds, neither died, 
nor ſeemed to ſuffer in any ſenfible degree. 
However irregular the time of death in theſe 
animals may appear, we, notwithſtanding, remark, 


in one particular ſenſe, a degree of regularity. 


Neither of the pigeons died on which the amputa- 
tion had been made before twenty-five ſeconds ; 
and neither of thoſe. recovered, the legs of which 
had been cut off, on or after twenty-five ſeconds. 
We likewiſe obſerve, that in general the pigeons 
on which the amputation was made the lateſt, were 
thoſe that the ſooneſt fell victims to che diſeaſe of 
the venom. 

I was defirous of repeating this experiment of 
twelve other pigeons, obſerving the fame intervals 
of time. The conſequences were it is true ſome- 
what different; but there was ſtill a great regula- 
rity betwixt the time of the e and chat 


of the deaths. 


The pigeons on which the operation was made at 
the end of 5, 10, 15, ſeconds, recovered. That of 
twenty died at the end of ſeven minutes, and that 


of twenty-five ſurvived. Thoſe of thirty, 5 
five, forty, forty-five, fifty, fifty- five, and fixty, all 
died; and the times of their death, beginning with 


that of fixty, and going back, are e 5, 10, 7, Ts 6, 49, 
minutes, and eight hours. 
| Here again we obſerve, that Neider of the pi- 
geons the leg of which was amputated before 
twenty ſeconds, died; and that only one of thoſe 


2 | _  byed. 
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lived in which the operation was performed at 
3 twenty ſeconds, or afterwards; They in general 
| died the ſooner; in proportion to the delay * 
in the cutting off of the leg. 2 
The pigebdn that died, notwithſtanding it was 
1 mutilated as ſoon as twenty ſeconds, made me ſuſ- 
_ -- pect (as in the former caſes, neither of thoſe that 
=_ had been ſubmitted to the operation at this period 
= died) that the ſize of the viper, and ſtill more the 
circumſtance of its having been irritated, might; 
1 | partly, however, have occaſioned this difference. 
1 To be certain of this, I had two pigeons, perfect- 

| ly alike in ſize, bit, one of them by a large. well-en- 
| raged viper, the other by a ſmall one; that was not 
ittitated; I cut off a leg from each pigeon at the 
© end of twenty ſeconds. The firſt died at the end 
| of five minutes ; the ſecond had not the Imalleſt 
ſymptom of diſeaſe. 5 „ 
This experiment convinced me, that the time in 
| which the internal diſeaſe is communicated, may be 

| greater or leſs, according to the different circum- 
'F ſtances, that the vipers, and the pigeons or other 

| animals, may be in at the time, and according to 
the manner of biting. . 

To aſſure myſelf ſtill more fully of this circum- 
= ſtance, I had two other pigeons bit, one by a very 
1 large viper, the other by a very ſmall one. The 
| firſt was enraged, and hiſſed at the time of biting: 
Lf The other was made to bite, without being pro- 
[| voked in the leaſt. The amputation of the leg 
1 was made in doth, of them at the end of fifteen 
ſeconds, 


1 


* 
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een Tho fed pigeon died at the end of 


nine minutes; the other had not the ſmalleſt com · 
plaint. 
It follows from all that has been obſerved, that 


it requires a certain time for the venom of the viper 


to be communicated to an animal, and that this 
time is ſomewhere betwixt fifteen and twenty ſe- 


It has been ſeen above, that it requires pretty 
much the ſame time for the external diſeaſe to be 
communicated to the part bitten ; and hence it 


appears, that theſe two diſeaſes accompany each 
other, and that the venom A both within 
the ſame, ſpace of time. 


This agreement of diſeaſes and effects, which has 


thus far appeared ſo very regular and conſtant, 


fully deſerved to be confirmed by a continuation of 


experiments, ſtill more preciſe and fimple than the 
preceding ones. 


| Of the Symptoms which charatterize the Diſeaſe. * 


The difficulty confiſts in determining the death ot 


diſeaſe of the animal by the ſymptoms that appear 


in the part bitten; and vice verſa, in determining 
the ſyinptoms of the part bitten by the death of the 


animal. On ene hand, theſe ſymptoms, as has 


been remarked before, are neither equivocal nor 


neee death of 
ee, ons he 5 
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the animal, in conſequence of the introduction of 
the venom, is a truth eſtabliſhed by experiment. 
It would be long and tireſome to enter into a de- 
tail here, of the diſtin& conſequences of the experi- 
ments, more than eighty. in number, that I made 
with this view. It will be ſufficient for me to ſay 
in general, that neither of the animals on which g 
they were made (except one indeed, the caſe of 
which was doubtful) died without manifeſt ſymp- 
toms of the diſeaſe of the venom in the part bitten; 
and that (except in five inſtances only) I obſerved 
in all the others, that when the animal recovered, }. 
there was no ſymptom of the local diſeaſe of the 
venom. The few exceptions that occurred, which 
might have depended on a thouſand accidental 
cauſes, do not render the law that theſe two diſeaſes 
obſerye, nor the conſtancy with which they are at 
the ſame preciſe point of time excited 1 in the ani- 


mal, leſs certain. 


This agreement, fo conſtantly obſerved, made 
me ſuſpect ſtill more the exiſtence of a certain 
principle in the animal machine, which preſides 
and watches over life. 

Scarcely has an animal encountered any thing 


chat troubles and deranges the functions of its life, 


than a new force ſeems at the ſame time to be ex- 
cited, and to be, as it were, awakened, which en- 
deavours ſtrenuouſly to keep the cauſe of death 
from the organs that are the moſt eſſential to life, 
and to carry the morbifiek matter to the part that 
is the moſt dipole. to receive its whether on ac- 
* count. 
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eoung of wounds that have previouſly been made 
in it, or of humours that are extravaſated by the 
rupture and laceration of veſſels. 


The venom of the viper occupies but a very | 
' ſmall ſpace in the leg of an animal, and may, if one 


wiſhes A. be driven into ſo narrow a compaſs, as 
ſcarcely to occupy the hundredth part of a line in 
ſuperficies, MRO: any ben or ſenſible ſoli- 
dity. 3 
Now granting the Ps 4s that this mall 
quantity of venom is entirely abſorbed, and carried 


into the torrent of the circulation, it ought to be 


equally diſtributed in the maſs of humours of the 
animal, to the fize of which, or to its veſſels, the 
diſtribution of it ought to be proportioned, 


But it is quite the. contrary ; the humours and 


the blood are carried tumultuouſly, and in hafte, 
to the part that has been, bit, and the blood not 
only collects: about the ſimple mechanical wound 


made by the tooth, but ſpreads to a great diſtance, 


and changing i its colour, pours in torrents into the 
adipoſe membrane, whilſt another part of this 
fluid penetrates in a diſſolved ſtate through: ng: 
coats of the veſſels. 


It therefore appears, that all the efforts made ki 


an animal which has been bit by a viper, are di- 


ected to the diſcharging of the blood and hu- 
mours that are a by the obnoxious s principle. 
ing of N as 1 5 as it Ie Gan ol the part chat has 
been bit. If it ſucceeds 5 in t his way, in ne 
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the highly neceffary functions in the vital parks, n 


| furmbunts the very fadden and dangerous internal 


diſeaſe that would otherwiſe have been ceftructive 
= 


As to the externa}aiſeuſs, the ltetttnibitices: are 


altogether different. It becomes ſimilar to many 
other diſeaſes cauſed by an obſtruction of humours 


in the veſſels, of fluids extravaſared in the adipoſe 


membrane, and of blood which threatens gangrene 
and ſphacelus. If the animal is very ſtrong, how- 


ever great the local diſeaſe may be, it at length re- 


covers; and I have obſerved monſtrous ſwellings, © 


enormous extravaſations, and an entire lividneſs and 
gangrenouſneſs of the parts, and, notwithſtanding 
all this, the animal has got about again. This is 
frequently obſerved in the larger ſpecies of ani- 
mals, ſuch as refiſt for ſeveral days the aCtion of _ 
Venom. _ 

I wounded the erural muſcles of three pigeons 


"with venomous teeth, and, almoſt at the very in- 


ſtant, cut off the leg in each of them. The muſcles 
of the firſt pigeon's leg had no apparent ſymptom 
of diſeaſe. 'Thoſe of that of the ſecond had a ſmall 
red ſpot, which penetrated through the fibres with- 


out changing its colour. In thoſe of the third pi- 


geon's there was a ſmall red ſpot, fimilar to the 
former one, which penetrated to the tibia TE; 
where it appeared ſomewhat darker than uſual. 

- I wounded the erural muſcles of two other mY 


geons, with teeth which had been dried a long 


Na and Which I had previouſly well waſhed, and 
|  @ moment 
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a moment after cut off che leg in each of chem that 
had been thus punctured. In one of theſe legs 
there was no ſymptom of diſeaſe or wound; in the 
other there were two red ſpots, Which penetrated 
into the muſcles, inſenſibly loſing their xedneſs. 
I éwounded che rural muſcles of three other Bis 
geons with venomous teeth, and bound and cut off 
the legs at the very inſtant. In ane of theſe legs 
there was an appearance of black and extravaſated 
blood. The ſymptoms. of diſeaſe in the other two 
were perfectly viſible and certain; that is to ſay, a 
* livid colour, and black and extravaſated blood for 
© the whole depth of the muſcle. _ | 
I wounded the crural muſcles of two other pi- 
geons with dried teeth, and at the ſame time bound 
and cut off the legs. The blood was extravaſated 
in both, and Was become Wa a dark colour. 


122 % Er een, 05; A 

3 10 determine whether at the Moment of 
Amputation, a ſuktile Principle of * King does 
not ape from, the Aae 


The latency 1 met with in theſe, experi- 
ments, and che ſuſpicion that a volatile fluid of ſome 
kind might have eſcaped from the blood on the 
moment of its being diſcharged from the veſſels, 
and expoſedꝰto the open air, induced me to engage 

in ſome other trials, which 1 conducted in the fol- 
lowing manner: I held the pigeons in ſuch a way, 
| tink n their 6 were perfectiy dry, their 
A 3 _ thighs 
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thighs were entirely plunged in Water. The 
amputation was made beneath the water, in the 
thigh, ſo that the inciſed part could have no com- 
munication with the air; and the muſcles were 
wounded under water with venomous teeth. This 
being done, I kept the foot under water for three 
or four minutes, drew it out again, and examined 
it. | bin /"87..506k. 38 | 155 
L repeated this experiment on the ſame number 
of pigeons, and ſimply wounded their muſcles with 
dried teeth. There were marks of the fimple me- 
chanical wounds, not only in the venomed muſcles 
of the pigeons in the former experiment, but like- 
. wiſe in thoſe that had not been venomed of. this 
one., As I found no difference betwixt them, 1 
cannot take upon me, with any degree of probabi- 
lity, to eſtabliſh a fact of any importance on these 

3 appearances, | 
I extmined ſeveral times into the parts adjacent 
to the ane that had been bit, either in animals 
which were already recovered, or in thoſe in which 
there were no longer any certain ſymptoms of diſ- 
eaſe, and of which the parts had almoſt regained, 
their uſual motions. I obſerved with ſurpriſe in 
ſeveral of theſe animals that had been bit in the 
leg, that there was till a great extravaſation of hu- 
mours in the adipoſe membrane, at a very great 
diſtance from the part that had been bit; and 
likewiſe, that all the abdominal muſcles were ſtill 
red and inflamed. Every thing in ſhort concurred | 
ky! Fr age me of the —— of that _ 
wWhic 
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which has been either ſuſpected or admitted by 
others; and to convince me that the local diſeaſe 
is not a mechanical effect of the introduction of the 
venom into the part, but is rather the means this 
vital principle employs to drive towards the exte- 
riour parts the morbifick matter that circulates 
in the humours, and to relieve from it the organs 
that are the moſt eſſential to the preſervation of the 
animal. I ſhall point out at the concluſion of this 

work, the purpoſe that may be drawn, and the uti- 

lity that may be derived, from this diſtinction of 
the two diſeaſes that the viper occaſions in an ani- 


mal by its bite. 


The want of attention to theſe 


two ſtates of the animal, ſo different from each 
other, has thrown the greateſt perplexity on this 
ſubject, and has enveloped it in errour and obſcu- 
rity. That which belonged to the one has been 

aſcribed to the other, and thus has every ching 5 | 


been confounded. 
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CHAPTER III. 


| On the Aftion of the Venom of the Viper upon the Blood 
of Animals. 
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ni IF the matter of the preceding chapter has been of 
#1 ſome importance, which cannot be denied; if it has 
preſented new and altogether unexpected pheno- 
mena ; if it has been a guide to us in eſtabliſhing 
principles and vital powers in the living machine; 
the ſubject of the following chapters will certainly 
not be leſs important, whether we regard the no- 
velty of their contents, or the uſe and applications 
that may be made of them, in obtaining a know 
Jedge of the venoms that are analogous to that of 
the viper, and in explaining the animal IS, 
as well in a ſtate of diſeaſe as in perfect health. 
Mead, to determine whether the venom of the 
viper had any degree of action on the blood of an 
animal that had been bit, mixed five or fix drops 
of it with half an ounce of blood, in the colour 
and conſiſtence of which he could obſerve no 
change, as the conſequence. There was in ſhort 
no difference betwixt this blood and another quan- 
tity drawn at the ſame time, which he had put into 
a veſſel fimilar to that which contained the firſt, by 
yay of comparing the two together. This experi- 
1 5 n ment 
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ment 1 — and received the woah which 
flowed from the divided veſſels of an animal, im- 
mediately into a concave glaſs, which I had pre- 


viouſly warmed, and into which I had put five 


grains in weight of the venom of the viper. "The 
| paſſage of the blood from the veſſels to the glaſs 
was ſo quick, that it is not poſſible to have it out of 


the veſſels, in a condition approaching nearer to its 


natural one. On the moment of the union of the 
venom with the blood, I obſerved the latter, the 


quantity of which was about an ounce, or ſome- 


what more, with a very ſtrong lens. I could never 

- perceive any kind of motion in it, neither could I 
diſtinguiſh in it any diffolution, nor the ſmalleſt 
appearance of coagulum; 1n'a word, it was entirely 
in its natural ſtate. Its globules were of their uſual 
ſhape, and its colour was equally preſerved. This 


particular ought not to ſurprize us, after the .expe- : 


riments that have been made on the legs of pigeons 
bit by the viper at the very juncture of their being 
cut off; and likewiſe after thoſe in which they were 
eut off ſometime after they had been bit. The blood 
in theſe caſes certainly approaches much nearer to its 


natural ſtate than when. it is drawn from the veſlels. 


There is here both the natural heat and ordinary 
motion of the humours, and in ſhort the life of * 
organs themſelves. 


N lothing appears more ee than a: pF, So 


from theſe particulars, that the venom of the viper 
has no action on the blood of the animal that re- 


ceives the bite. This is indeed the inference that 
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1 Mead has drawn from the above recited experi- 
ments on the blood of animals taken warm from 
means. Ak: 

However perſuaſive this experiment on the blood 
might have been, and however reſpectable the au- 
1 A thority of Mead, I determined to try a new kind of 


experiments, partly analogous to thoſe related 
above, but more direct and more ſimple. Theſe 
experiments conſiſt in introducing the venom of 
the viper in an immediate way, without touching 
any of the parts that are previouſly cut, into the J 
blood. They are indeed ſomewhat difficult, but 1 
are ſtill poſſible, and are made by injecting the ve- 
nom of the viper, by means of a ſmall glaſs ſyringe, 
into a vein that has been opened with a lancet. 1 
foreſee an objection that will be made, that expe· 
riments of this kind are altogether uſeleſs after 
thoſe that have been related, to which they are be- 
ſides perfectly analogous; and that ſeeing there has 
been no change obſerved in the venomed blood, it 
ought, from a parity of reaſoning, to be concluded, 
that there will be no greater change in it, in theſe. 
experiments. Such is the riſk of being miſtaken, 
that thoſe incur who love rather to reaſon than to 
experiment; and this is the mode of arguing of 
thoſe philoſophers, who, perſuaded that they are 
arrived at the fountain-head of natural ſciences, 
Hatter themſelves that they know every thing, and 
. are 4 4 e * e _" pg." | — 
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mieten of Venom into the Blood Veſſels; and its 
| Effects. 3 


7 wt 


. 


The experiments I am about to relate, were made 


on large rabbits. The jugular vein was the veſſel 


on which I operated. 


from the inferiour 


When a great portion of hair has been removed 
art of the fide of a rabbit's 


. neck, and a large incifion made in the ſkin, the 


** 


laſt thread has a knot, ready to be drawn tight at a 


Jugular vein is diſcovered dividing itſelf into two 


ſmaller branches. I ſtrip in the experiment, the 
two branches and a part of the trunk of the j Jugy- 


lar vein, of about ten or twelve lines at leaſt in | 


length, of the adipoſc membrane, and 'the other 


neighbouring parts. I tie one of theſe branches : 
with a thread, at the diſtance of ten lines from the' 


trunk, and tie another thread to the ſame branch; 
about ſeyen lines below the firſt, ſo that this {calf 
thread is only three lines from the trunk. This 


proper time. But before I go any further, I think 
it neceſſary, to explain the manner of making uſe of 
the ſmall ſyringe, intended to convey oh venom 
into the veſſels. a is 5 kg 

This is a ſmall common 128 ſyringe, termi- 
nating in a capillary tube of ten lines in length, 


and crooked. T put into this ſyringe the venom 


that 1 mean to introduce into the vein. I uſually 
ene * two vipers heads, and receive all the venom. 
from 
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from their veſicles in a ſmall cryſtal ſpoon. I add 
to this venom the ſame quantity of water, and when 
the liquors are well blended togerher, draw them 
up by ſuction into the ſyringe. There uſually en- 
ters into the ſyringe at the ſame time, a ſmall air- 
bubble, which is eaſily diſperſed, by puſhing the 
piſton forward a little towards the tube. The ſmall 
quantity of the liquor that flows with the air out of 
the point of the tube, is received in the ſmall ſpoon, 
and is ſucked up again intohe ſyringe, by once 
more withdrawing the piſton a little. 

The ſyringe being thus freed of the external air, 
I withdraw the piſton in an almoſt inſenfible degree. 
The venom retreats a little, and leaves the point of 
the capillary tube, which remains full af air, for the 
length of four lines. The quantity of this air is 
very trifling, on account of the ſmallneſs of the dia- 
meter of the tube in that part. I now wipe the | 
crooked part or extremity of the ſyringe with a piece 
of very fine moiſtened linen, and introduce a very | 
fine and dry linen thread, for the length of twa © 


lines, to cleanſe the venom, and likewiſe the ſmal} - 


ſpace in the capillary tube, that is occupied by the 
air. ö ; 4 | 

The ſyringe being thus in readineſs, I raiſe. a lit- 
. tle, by the uppermoſt thread, the branch of the ju- 
gular vein to which the two threads are faſtened, be- 


twixt which I open it with a lancet, and introduce - | 


the capillary extremity. of the ſmall ſyringe at the 
orifice, continuing this till it has entered faur or 
five lines into the principal trunk. I now draw the 
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ends of the threads together, the lower one of which 
binds the coats of the veſſel very ſtrongly to the ca- 


pillary tube of the ſyringe. Things being in this 


ſtate, I puſh forward the piſton of thefyringe by de- 


grees, and force out of it all the venom, which paſſes 


entirely to the trunk of the jugular vein, to be car- 
ried an inſtant after to the heart. | | 
This experiment requires two den at leaſt, 


and ſucceeds ſtill better when there are three. If 
the ſyringe has been previouſly got in readineſs, it 
does not continue at the moſt for more than two 
minutes altogether; and when the parts of the ani- 
mal are known, and it has been made a few times, 
is not ſubject to any inconvenience. 


Before the ſyringe is drawn out of the veſſel, 1 
have been aecuſtomed to withdraw the piſton a lit- 
tle, that a ſmall quantity of blood may enter the 


capillary tube, and that none of the venom may re- 


main at the orifice of it. At the moment of my 
drawing out the ſyringe, I again tighten the lower 
thread, ſo that the veſſel remains perfe&ly cloſed. 1 
raiſe with pincers the Portion of the N vein 
betwixt the Threads. 
It was not without reaſon that I made ch of a 
veſſel Which branches out into two others; neither 
was it at hazard that J introduced the capillary part 


of the ſyringe into the principal trunk ĩtſelf. 


I T wiſhed chat the venom ſhould be carried imine- | 
diately to the heart, and J could not think of a bet- 
ter expedient than that of procuring a very large 


lateral veſſel, where the blood continuing to run ina 


3 full 
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full ſtream towards the heart, muſt neceſſarily carry 


with it the venom that it meets with inthe trunk. 


Theſe experiments are too important not to be re- 


lated with ſome degree of detail. They at leaſt re- 
quire me to deſcribe the principal circumſtances by 


which they were accompanied. I ſhall give chem 
here in the order in which they were made. 


1 injected into the outer jugular vein of a large 


rabbit that weighed ſeven pounds, the venom of two 


viper's heads, got ready in the manner deſcribed 


above, and with a nice obſervance of all the pre- 
cautions I have juſt laid down. The venom ſcarce- 0 
ly began to enter the vein, when the animal gave ſe- 


veral horrible cries, diſengaged itſelf, writhed itſelf 
about, and died a moment after. 

The novelty of this ſtrange and N event, 
prevented me from calculating the exact time the 
animal lived after the injection of the venom; nei · 
ther could I aſcertain the time I employed in pro- 
pelling the whole of the venom from the ſyringe. 
It is certain, however, that the animal did -not live 
more than two minutes, and that the injection was, 
made within the ſpace of eight or ten ſeconds. _ 

As I was deſirous of ſeeing whether this experi- 


ment was a certain one, or whether the animal died 


in conſequence of ſome circumſtance I was igno- 
rant of, I'examined the ſtate of the viſcera in the 


. 


dead animal, and likewiſe that of the blood in its 


veſſels. I was likewiſe induced to vary ſome of the 


circumſtances in making the ſucceeding ones. 
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I got ready another rabbit in the above manner, 
and began by injecting a quantity of water into a 
branch of the jugular vein, equal to that of the 
mixture of venom and water in the preceding ex- 
periment. The rabbit did not ſuffer in the leaſt. I 
Ekept it in this ſtate during five or fix minutes, and 
perceiving that it did not become at all diſordered, 
ſat about injecting into the ſame vein, che Ae 
of venom mentioned above. 

The animal, however; neither cried out nor wn 
_ ined. At the end of a few minutes I perceived 
that it had fickened, and it died at the end of twelve 
Hours. All the parts I had ſtripped of the ſkin, to 
lay, bare the jugular vein, were violently inflamed, 
and very livid. The adipoſe membrane was. filled 
with black extravaſated blood. All the pectoral 

muſcles at the fide on which I had injected the ve- 
nom, and a part of the abdominal ones, were already 
become livid. The. very inteſtines were inflamed. . 
T he inner part of the thorax was inflamed likewiſe, 
and was bloody; and the heart had formed adhe- 
fions, The blood, both in the large veſſels and 
heart was coagulated and black ; and the lungs were 
marked here and there with ſomewhat livid ſpots. _ 

- This ſecond experiment convinced me of the ve- 
ry. great importance of thoroughly examining the 
Rate of an animal after its death. It is principally | 
by this ſtate, that we ought to Judge of the action 
of the venom on the blood. 
But how came it about that the firſt rabbis 33 ' 
28 it were * and the ſecond not till the end a 
weft * 'of - 
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of twelve hours? To what is this difference to be 
aſcribed? 

J inſtantly proceeded to a third experiment, ; hop- 
ing to draw ſome further information from it. 

I got ready a rabbit, and injected the venom of 
two vipers as before, into the branch of the jugular. 
vein. The rabbit did not ſeem to ſuffer in the leaſt 
from this operation, and recovered of the external 
diſeaſe in a few days, as readily as if it had only un- 
dergone the preparation neceſſary to the injection of 
the venom. An hour after this injection had been 
made, I found it eating, as if in perfe& health. 

This third experiment completed my perplexity, 
| and I began to miſtruſt altogether. . In the firſt 
I place I ſaw an animal die, as it were at the moment 
| of injection, and diſtinguiſhed a real diſeaſe in that 
which lived twelve hours, It was therefore certain 
that the venom, when united with the blood, was 
capable of producing ſuch a derangement in the anj> 
mal machine, as to excite in the animal a very vio- 
lent diſeaſe, terminating in death. All this was 
real ; but how could theſe two caſes be reconciled 
with the third ? 

Some doubts occurred to me as-to the method I 
had purſued in making theſe experiments, which 
had not been altogether conducted with the exact- 
neſs and precifion I deſcribed a little time ago. 1 
did not make the ſecond ligature in the vein ; I did 
not examine whether the capillary tube reached in- 
to the principal trunk; and 1 did not withdraw the 
piſton of the re dene I drew the capillary 
: | | tube 
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tube of the latter out of the veſſel. The neglect of 
theſe precautions made me look upon the three 
experiments I have juſt related as ſuſpicious, and I 
ſat about experimenting afreſh, with a greater de- 
gree of attention and preciſion than before. 

For this purpoſe I got ready a large tabbit, 
healthy, and in good plight. I made the two liga- 
tures in the external branch of the jugular vein, 
and introduced the capillary tube into the common 
trunk, tightening the thread on the tube, and in- 
jecting the whole of the liquor at once. I took-eare 
to withdraw the piſton a little, before I drew the 
ſyringe out of the vein, and to tighten the thread 
once more. In a word, I did not negle& any one 
of the precautions. I had previouſly determined to 
take. The conſequences were as follows. 

The whole of the venom had ſcarcely paſſed from 
the ſyringe into the jugular vein, when the rabbit 
gave ſeveral horrid ſhrieks, and was ſeized with very 
violent convulſions. It died in leſs than a minute 
and an half. There were not more than ſeven ſe- 
conds ſpent in the injection. 

The blood in all the large veſſels was black aud 
coagulated. It was likewiſe ſo in the heart and au- 
ricles. The coronary veins were ſwelled and livid ; 
and an extravaſated black blood, in large ſpots, was 
ſeen about them in the muſcular ſubſtance of the 
heart, The pericardium was entirely filled with a 
liquor, ſo as to be diſtended like a bladder ; and this 
liquor was tranſparent, with: a flight red tinge. . 

i e Gt The 
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gree, the air ruſhed out of the water that covered 
this viſcus. The inteſtines, ſtomach, and meſen- 


animal.” 


b veins is ſurprizing, and the livid ſpots of the lungs, 


ſo many cavities. In this diſeaſe an extreme diſſolu- 


- through the veſſels, takes place ; and, at the fame 
time, a coagulation of another part, which fixes Ro: 


The lungs were full of the uſual ſpots, through | 
which, when they. were touched in the lighteſt de- 


tery, were covered with ſmall, livid, and red ſpots. 
This experiment ſucceeded too well to leave me 
in any kind of doubt as to the nature of its conſe- 
quences. | The animal died almoſt inſtantly, and 
cried out the moment the venom had entered the 
veſſel. 
The two Glas that are the clad) organs of 
life, were inſtantly attacked by a violent and mor- 
tal diſeaſe. The blood was immediately coagulated 
in the large veſſels, in the lungs, and in the heart. 
In a word, every thing concurred: to the ſudden. 
ſtoppage of the circulation, and to the death of the 


The extravaſation of the blood of the coronary 


and dilacerations of this viſcus ſtill more ſo. But 
what ſuprized me moſt of all, was the blood collect- 
ing in ſuch an abundance, in ſo many veſſels, and in 


tion of a part of this humour, exuding every where 


condenſes i in a few moments. 


Every advance I made, in this new career of ex- 
periments, preſented me either with ſomething pa- 
radoxical, or with a novel and unexpected circum- 
ſtance. I 1 on to the Gith experiment, which 

I made 


- 
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1 . exactly as I had, 9280 the fourth. Although 
the reſult of i it. was ſomewhat different from that of 
the laſt, it "agreed very well as to the nature of 
the diſeaſe, and as to the opinion that ought to 
be held of the introduction of the venom of 
the viper into the blood. On the injection be- 


ing made, the rabbit did not cry out, neither did it 


ſeem to ſuffer in any ſenfible degree. At the end 
of an hour, however, it appeared to be ſick, refuſed 
its food, and died at the end of twenty-four. 

On opening its body, I did not find the abdomi- 


nal viſcera to be much inflamed ; but to atone for 


this, the uſual livid ſpots, and the air guſhing freely 
out of them, were ſeen on the lungs. All the muſ- 
cles of the breaſt were conſiderably inflamed, and 


the whole of the adipoſe membrane, from the neck 


to the lower part of the belly, was filled with black, 
extravaſated, and fluid blood. The blood i in ! the 5 
heart, in the lungs, and in the large venous veſſels, 
was coagulated ; but much leſs ſo than | in the caſes 
related above i in which the rabbit died almoſt in- 
ſtantaneouſly. 

1 immediately proceeded to the ſixth experiment, 
to ſee whether there would be any degree of uni- 


formity betwixt the injection of the venom, and 


the death of the animal. 1 neglected to remark, in 
relating the. preceding experiments, that I had 
found ſometimes a greater, ſometimes a leſs, quan- 


tity of venom in the viper's heads, and that in ſome 
of them I had even obſerved a white and ſomewhat 


en matter flow from the tooth. 
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I had likewiſc * the palate of ſome: of the 
vipers I employed inflamed to a certain degree, and 
the two ſheaths or bags of the tecth likewiſe inflamed 
and red, 7 : 

But J could not ſay poſitively, whether theſe cir- 
cumſtances could have been capable of influencing 
the effects of the venom on the animal. I there- 


fore reſolved to take it in future from no other heads 


of vipers, but ſuch as were perfectly ſound, and 


the beſt ſupplied ; and to procure it in a greater 
quantity. 


I got ready a large and ſtrong rabbit in the uſual 
way, and introduced into the ſyringe the venom of 


two very large vipers, the heads of which were in a 
ſound ſtate. | 


The venom was not yet completely njefted, 
when the rabbit began to ſhriek, and died in leſs 


than two minutes in very violent convulſions. 


Having opened the breaſt, I found the auricles and 


ventricles filled with grumous blood. That of the 


large venous veſſels was in the ſame ſtate, There 
was a great. deal of lymph in the pericardium, in 
which there was likewiſe extravaſated and concreted 


blood. All the inteſtines were in a very inflamma- 
_ tory ſtate, as were alſo the ſtomach and meſentery. 


The arteries were in general empty. The lungs 
were but little ſpotted ; but in inflating them be- 


neath the water, the air was ſeen ruſhing out in ſe- 
veral parts, and the ſmall ſpots were then apparent. 


The blood in the N was likewiſe concreted. 
I got 


; k 
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I got ready another rabbit, and inje&ed in the 
usual way into the jugular vein, the cHRDOARY 
quantity of venom. | 

It ſcarcely began to enter the vein, when the rab- 
bit cried out, and in leſs than two minutes died, 
with the moſt terrible ſhrieks and convulſions, 
I opened it, and found the lungs ſpotted as uſual, 


and the blood coagulated | in the two ventricles, It 


was much more ſo in the right ventricle than in 
the left, as I had alſo found ir in all the preceding 
. Caſes. It was likewiſe in the ſame tate in the auri- 
| cles and veins. The pericardium was filled with 


water mixed with blood. The coronary veins had, 
1 for their whole circumference, two large, longitu- 


dinal, and livid ſpots. The blood in the lungs was 


black and grumous, and the air guſhed out as uſual, 
The inteſtines were inflamed, as were alſo all the ab- 
dominal muſcles; and there was a great deal of ex- 
travaſated and diſſolved blood. in the adipoſe mem- 


brane. ale. 

Theſe two laſt caſes are very uniform, and agree 
too well with the preceding ones, to admit of any 
doubt as to the immediate action of the venom of 
Ke viper on the blood. : 


WY es I 
Wer e on the Jugular Vein of Rabbits. 


Note fads the uncertainty and obſtacles 


that are met with in experimenting on the blood- 
veſſels, I was defirous of making ſome further trials 
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on them, conducted with all poſſible care and at- 
tention, as the very great importance of the ſubjed 
ſeemed to require. I choſe for this purpoſe, two 
of the largeſt rabbits I could procure, each of 
them weighing ten pounds, I took the venom 
from two ſound vipers, which I had previouſly ex- 
amined with great attention for that purpoſe. 1 
had not vet finiſhed the injection in either of the 
two rabbits, when they gave ſeveral loud. ſhrieks, 
and died in the moſt violent convulſions in leſs 
than two minutes. Having opened the thorax of 
each rabbit, I found the lungs ſpotted as uſual, and 
the blood veſſels and auricles filled with black and 
grumous blood. The pericardium, as in the former 
caſes, contained a humour, and the inteſtines and 
muſcles were, as uſual, inflamed. 

The immediate action of the venom of the viper 


on the circulation of animals with warm blood, is 


therefore both indubitable and conſtant. It is a 
fact, however, that would not have gained any de- 
gree of credit, had it not been for theſe laſt experi- 
ments, fince it ſeemed in ſome meaſure to be con- 
tradicted by the former ones, which, although they 
were leſs direct and leſs ſimple, were nevertheleſs 


made on the blood. This ſhows us how cautious 


we ought to be in the inferences we draw from ex- 
periments ; and at the ſame time proves to us, that 
we know little or nothing, at - leaſt with any cer- 
tainty, and without incurring the riſk of being de- | 
ceived, beyond that which 1 18 demonſtrated to us by 


experiment alone, - 


But 


* 
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But in what way are we now to Ce the im- 
mediate action of the venom of the viper on the 
blood, when it is injected by the veins; and the i in- 
activity of this ſame venom, not only on the parts 
of an animal recently cut off, but likewiſe on thoſe 
that have remained in an entire ſtate, and united 
with the animal, during a period of 15 or 20 ne 
after it has, been introduced ?., * _ 

1 muſt acknowledge that this 1 is a very great diff 
culty, and that it would be no eaſy taſk to explain it 
in a ſatisfactory way. It appears that there can be 
nothing deficient in the parts that are ſtill connect- 

ed with the animal when they are bit by the viper. 
It even ſeems. probable that theſe caſes have an ad- 

vantage over thoſe in which the trial is made on the 
| blood, ſince both the muſcular fibres and nerves: 
are wounded by the viper 8 teeth, inſtead of which 
the venom, when injected | into. the veſſels, certainly 
touches neither one nor the other of theſe parts. 
What is then the cauſe that retards the diſeaſe of 
the venom for ſeveral ſeconds in the part of an ani- 
mal that has been bit; and how it is that the ve- 
nom does not produce any diſeaſe in the parts that 


are either cut off and bit immediately after, or are 
cut off immediately after they are bit. 


— 


"Ir is Probable. that there may be an unknown. 
principle in the blood circulating in the veſſels, 

which ceafes to exiſt the moment this fluid i is drawn. 
ont of them, and which is likewiſe no longer to be 
found in the parts that are recently ſeparated from 


This principle, granting 
Ya 


the body of an animal. 


the 
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the ſuppoſition, therefore, poſſeſſes forks: very 
active and ſubtile qualities, that it is diſſipated at 
the very moment the part is ſeparated from the 
animal. | 
We have ſeen that the venom ſcarcely comes 
in contact with the blood in a veſſel, when the moſt - 
violent derangements are produced. The animal 
ſuffers extremely, and the blood is condenſed in an 
inſtant. If this ſame venom is mixed with the 
blood as it flows warm from a veſſel that has been 
opened; or if it is introduced into any part of a 
muſcle that has been ſeparated an inſtant before ; it 
produces no effect, and no appearance of diſeaſe is 
obſerved, nor any condenſation of humours. Here, 
however, every thing is the ſame, unleſs it be that 
in the caſe in which the venom is introduced into 
the veſſel, there is a blood circulating with the reſt 
of the humours, and always covered by the coats of 
the veſſels; inſtead of which, the blood that is 
drawn from a vein is out of the torrent of the cir- 
culatian ; and that of the parts which have been re- 
_ cently cut off has already been in contact with the 
air, and the veſſels which contain it are open.— 
However it may be, ſince the effects are very differ- 
ent from each other, the circumſtances muſt be ſa 
likewiſe ; and the only concluſion we can draw, as 
to the humour contained in a veſſel, and the hu- 
mour drawn out of a veſſel, is, that there exiſts inthe 
firſt caſe, ſomething that is not to yo met with in 
the ſecond. 
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Agreeably to this hypotheſis, this new principle 
which exiſts or reſides in the blood, in the veſſels 


of a living animal, does not produce the ſame ef- 


fects every where equally, and in the ſame time. 


The venom has no ſooner united itſelf with the 


blood in the jugular vein, than the animal is at- 
tacked by a very violent diſeaſe, and the blood is 
coagulated a very few inſtants after. Inſtead of 
which, in the parts that are more diſtant from the 


heart, where the veſſels are ſmaller, it requires a 

certain time for the diſeaſe to diſcover itſelf, and 
for any ſenſible change to take place in the part 
into which the venom has been introduced. 


It thererefore appears, that this principle ob- 
ſerves certain laws in governing the animal eco- 
nomy, and that it is itſelf ſubject to certain regu- - 
lations, 

In the caſes in n which the diſcaſe is the moſk,\ re- 
mote from the heart, and the leaſt dangerous, the 


blood coagulates by degrees, is driven back to the 


parts bitten, and affords time and opportunity for 
the efforts of nature to overcome the diſeaſe, and 


to preſerve the circulation in the organs the moſt 


neceſſary to life. 

But at length what is this new w principle, and what 
are the organs that ſecrete it, and convey. it to the 
veins? 5 | 

In this very difficult enquiry, it appeared to me 
that experiment could alone furniſh me with ſome 


light, and conduct me to ſome new truth. But 


e are the experiments to begin? 
5 CHAPTER | 
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ICHAPTER. W. 
Experiments on the Nerves. 


IN the long courſe of my experiments on the 
venom of the viper, and in collecting together the 
circumſtances and ideas that preſented: themſelves, 
I never loſt ſight of the principle of ſenſation in an; 
animal, which appeared to me to be ated on by 
the venom of the viper. I have in conſequence of 
this, judged it neceſſary to examine the nerves in 
which it reſides, or which are the organ and inſtru- 
ment of it. | | 
Mead ſays, in the ee to his work: « on 
Poiſons, that having better conſidered the nature 
and quality of the ſymptoms of the bite of the 
viper in animals, he is certain that this diſeaſe is 
altogether nervous, and that it is communicated by 
the medium of the nerves, and nat of the veſſels. 
In conſequence of this theory, he has recourſe to 
the animal ſpirits, againſt which he believes that 
the immediate action of the venom of the viper is 
exerciſed, Indeed if we examine the ſymptoms 
that this vehom produces in animals, we are eaſily 
led to believe that a diſeaſe of ſuch a nature belongs 
o the claſs of diſcaſes which the phyficians ſtile 


; nervous. 
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nervous. In the courſe of my experiments, I 
have ſeen a pretty large dog fall down motionleſs, 
the moment after it had been bit by two yipers. 1 
at firſt thought it dead, but at length perceived 
ſome little remains of reſpiration, which was, how- 
ever, ſo ſlight and feeble, that it could ſcarcely be 
diſtinguiſhed. The dog continued in this lethar- 
gick ſtate for more than half an hour. I have ſeen 
ſeveral others thrown by the venom into very vio- 
lent convulſions. Vomiting, anxiety, and. rage, 
occur very frequently ; the motion of the heart. is 
irregular and conyulfive, and the arterial ſyſtem 
hard and contracted. In ſhort, they die - in the 
midſt of the moſt unequivocal ſymptoms of ſpaſms 
and contractions, and, in a word, with the affections 
that are by the faculty termed nervous, | 
Another idea occurred to me, that perhaps a an 
actiye principle, a ſubtile fluid, is ſecreted by the 
neryes themſelves, which, when it mixes with the 
blood, contrives in ſome way to animate it, to ren- 
der ãt vital, and to maintain its fluidity. In this 
caſe, the action of the venom of the viper may 
perhaps have been directed againſt this principle 
itſelf; and thus we may explain, Why it is that the 
blood, when drawn from the veſſels, and in the 
open air, is no longer e 0 the action of 
this venom. 


a 
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| Experiments on the Nerves, Spinal Marrow, and 
Brain, f Frogs. 


I opened the belly of a frog, and laid bare the 
crural nerves. I poured a ſmall quantity of venom 
on theſe neryes, taking care that it did not ſpread 
to the ſurrounding parts. At the end of two 
hours I pricked the nerves with the point of a needle, 
and the muſcles of the foot contracted. At the 
end of four hours, however, no part of the animal 
was ſenſible to ſtimulation. A frog intended for a 
compariſon, lived twelve hours, notwithſtanding I 
had opened the abdomen, lacerated the M 
and punctured the lungs. 

I repeated this experiment twice, and the event 
was each time pretty much the ſame. I began, 
however, on a little confideration, to think the me- 
thod I had adopted fallacious. It is almoſt impoſ- - 
fible to prevent the venom, when applied to the 
_ nerves, from communicating to the adjacent parts. 
In this caſe, the diſeaſe, or death, of the frog, may 
be the effect of the communication of venom to the 
other parts of the animal, and not the conſequence 
of its contact with the nerve itſelf. 

I changed my mode of experimenting, but till 
employed the ſame animals. 

I cut off the heads of two frogs, alike in fize, and 
touched the ſpinal marrow of one of them, but not 
of the other, repeatedly with the venom. At the 

| ' end 
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end of three hours the venomed frog appeared to 
be dead, whilſt the other continued to live, and to 


leap about. 


1 introduced a pin into the ſpinal marrow by the 
frog to which the venom had been applied. Its 
fore-legs remained motionleſs, but there was a 
fight tremulus in the feet. The heart and auricles 
likewiſe had a ſmall degree of motion. In an hour 


more every part was at reſt. The ſecond frog 


leaped about the chamber at "me end of twenty- -four 
hours, | „ 
IJ cut off che head of another 1 and introduced 


a drop of venom into the ſpinal marrow. At the 


end of an hour the frog ſcarcely gave any ſigns of 
life. On opening the breaſt, the heart and auricles 
ſeemed ſtill to preſerve ſome degree of motion, 

which was however perceived with difficulty. A 
pin introduced into the ſpinal marrow, occaſioned 
an almoſt imperceptible motion of the fore-legs and 


feet. The heart, however, on being ſtimulated, 
performed its oſcillations for a long time. 


I cut off the head of a frog, and removed a ſmall 


portion of the ſpinal marrow. I introduced by the 


great opening of the vertebræ, a drop of venom. 
At the end of two hours the frog was to appearance 
dead. The heart ſcarcely preſerved ſome little re- 
mains of motion, which were not encreaſed by ſti- 


mulation. A pin introduced into the ſpinal mar- 
row was barely capable of exciting a n motion 


in ſome Of the muſales. 


I cut 
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motion; it was ſhrivelled, black, an dtraC 
On ſtimulating the ſpinal marrow, therEwas an al- 
moſt inſenſible contraction of the muſcles. 
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1 cut off the head of another frog, and hating 


removed a ſmall portion of the fpinal marrow, 


introduced a drop of venom into the great foramen. 
At the end of three hours the frog appeared to be 


dead. Having opened the thorax, I remarked that 
the heart was ſtill irritable ; a pin, however, that 
I introduced into the ſpinal marrow ſcarcely occa- 


ſioned a ſenſible contraction of the feet. 

I repeated this experiment on two other frogs, 
and the reſult was pretty much the ſame as in the 
above experiments. The death of the frogs ſue- 
ceeded the operation and introduction of the venom 
in a ſpace of betwixt two and three hours. 'The 
heart was ſomewhat irritable, but the muſcles were 
little ſo, or not at all, notwithſtanding my ſtimu- 
lating the ſpinal marrow with a needle, ne 

I now thought it proper to > make a little variation 


in my experiments. 


T removed a portion of the cranium of a frog, 
and applied a ſmall quantity of venom to the brain. 
At the end of four hours the frog was dead, and the 
heart inſenſible to every ſtimulation. On pricking 
the ſpinal marrow with a needle, not the [ater 


motion was reſtored in it. 


TI opened the cranium of anther fog and ap- 


plied a drop of venom to the brain. The frog ſur- 


vived this operation two hours, at the end of which 
time the heart had ſtill retained a flight, degree of 


(tracted. 


I re- 


Ns 


% 
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I repeated this * on os brain of four 


other frogs, and the conſequences were very analo- 
gous to thoſe of the two preceding ones. How- 
ever having removed the cranium of the two frogs 
without applying the venom to the brain, by way 
of a comparative experiment, they both died in the 
ſpace of ten hours. 


The conſequence of theſe experiments appearing | 


neither ſufficiently clear nor uniform, I had once more 
recourſe to the cutting off of the heads, thinking 
that by dint of multiplying my experiments in that 


way, I might aſſure myſelf of the action of the 
venom on the nerves. 

1 cut off the heads of two frogs, a applied 
venom to the: ſpinal marrow of one of them, but 
did not venom. that oF the other. At the end of 
three hours the venomed frog was to appearance 
dead; the other was ſtill living, and had a free. 
motion in all its parts. I introduced a pin, Which 
had been dipped in-venom, into the vertebral open- 
ing of the firſt frog, and. it excited, a very feeble. 
motion of the feet, but had no ſuch effect on the 
fore-legs. I ſcarcely ſtimulated the ſpinal marrow- 
of the other frog with a needle, when the frog 


hour there was not the ſmalleſt perceptible degree 
of motion in the venomed frog, and neither the 
heart nor auricles were any longer ſenſible to 
ſtimuli. The other frog was ſtill eien about at 
che end of thiny hours. 


T cut 
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I cut off the head of another frog, and introduced 
che venom into the ſpinal marrow. At the end of 
two hours the frog was to appearance dead. 'Hay» 

ing opened the thorax, the heart was motionleſs, 
and even inſenſible to ſtimulations. The ſpinal 
marrow, when likewiſe ſtimulated, ſcarcely e 
any degree of motion in the feet, 

I repeated this experiment, obſerving the ſame 

circumſtances, on another frog. At the end of 
three hours I found it dead. The heart and muſ- 
cles were perfectly motionleſs. On treating ano- 
ther frog in the ſame way, the mene were 
altogether ſimilar. 6 
I cut off the head of another frog, and e ve 
nom tothe ſpinal marrow. At the end of five hours 
the frog ſtill retained ſome f@ble ſigns of life. On 
opening the thorax, I found the heart motionleſs; 
it however renewed its oſcillations on being touched. 
The conſequences of all theſe experiments toge- 
ther may reaſonably induce us to ſuſpect, that the 
venom of the viper acts on the nerves, and that 
when it is applied to theſe parts in frogs, it pro- 
duces a mortal diſeaſe. But this mode of experi- 
menting is not entirely irreproachable. The ſpinal 
. marrow and brain are too ſmall to enable us to be 
certain that the venom does not communicate to the 
adjacent parts. No precaution whatever can in my 
opinion prevent this. When the venom is applied, 
it is too near to the veſſels and other parts; and 
how indeed can it be kept from the blood - veſſels of 
both brain and ſpinal marrow ? | 
5 ns This 


This enquiry is too important to be confined to N 
the limits of fimple probability. I ſill flattered 
myſelf, that the purſuit of it would tend very much 
to the obtaining of a true knowledge of the venom 
of the viper and its qualities, and of the animal eco- 
nomy itſelf, = 

With this view I formed a plan of experiments, 
to be made on the nerves of the largeſt rabbits I 
could procure. This animal 1s hard to kill, and as 
it is gentle in its nature, may be managed agreeably 


to one's wiſh ; it is likewiſe not ſo ſmall, but that 
its nerves may ſerve for the moſt decifive experi: 


ments. 


Experiments on the ſciatick Nerve of Rabbits. 


I made choice of the ſciatick nerve as the ſubje&- 
of my principal experiments. I removed the hair 
with ſciſſars from the ſkin that covers the great 
gluteus muſcle, and made an incifion, beginning on 
the great trochanter, and deſcending in a direction 
with the thigh. I detached the anteriour part of the 
gluteus muſcle from the os innominatum and to- 
chanter, and gradually raiſed the muſcle with my 
fingers, freeing it from the adipoſe membrane. A 
little cuſtom in theſe experiments, enables one to 
make them in leſs than two minutes, and in ſuch a 
way, that after removing the ſmall quantity of 
blood which flows from the integuments, it is not 


ſucceeded by any freſh hemorrhage that 1 is s capable 
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of retarding or diſturbing the operation. Now, 
holding the great gluteus muſcle with one of my 
hands, I paſſed, with the affiſtarice of ſmall pincers, 
a piece of fine linen in ſeveral folds under the ſcia- 
tick nerve, upon which, . in this ſtate, I began 
my experiments. 

Having got ready one of the ſeiatick nerves of a 
large rabbit, in the way I have juſt deſeribed, I 
wounded it in ſeveral places with a venomous tooth. 
The rabbit ſhook itſelf a little at the time of my 
ing this. At the end of twenty hours it ate, and 
ſeemed in full vigour. It died however at the end 
of ſeven days, with a large wound in the part that 
had been cut. This experiment was not made ſo - 
well as it ſhould have been; more than half the glu- 
teus muſcle was cut, and there was a great he- 
morrhage. 

L laid one of the ſciatick nerves of another rab- 
bit perfectly bare, paſſing beneath it ſeveral folds 
of linen. I then wounded it, in upwards of twenty 
places, with the venomous teeth of two vipers. 
The rabbit ſcarcely gave any ſigns of feeling pain, 

and at the end of ten hours, ate and appeared lively. 
It was in this ſtate at the end of twenty-four hours, 
but died at the end of forty-eight. The nerve was 
marked here and there with dark red ſpots; the 
parts about it were violently inflamed; and the 
blood in the auricles and heart black and coagulated. 
In wounding the part with the venomous teeth, 
took the greateſt care imaginable to ꝓrevent the 

, venom from communicating to the adjacent parts; 
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and conſtantly covered the nerve after 1 had ta; 
ed it. 5 
Having got ready one of the ſciatick nerves of 


another rabbit, I paſſed under it the uſual folded 


linen, and wounded the nerve in ſeveral places with 
the venomous teeth of two vipers. I covered the 
nerve well with linen, and ſtitched up the ſkin. I 
had obſerved this latter Phi hae in the precating 
experiments. 


The nerve Was prepared for the introduction of 


the venom in leſs than two minutes, and the he- 


morrhage from the integuments was very ſlight in- 
deed, Notwithſtanding this the rabbit died at the 
end of eighteen hours. The nerve was to appear- 
ance in its natural tate. The blood in the heart 
and auricles was black and grumous. The muſ- 
cles in the vieinity of the nerve were a little in- 
Hamed, and there was a degree of lividneſs on * 
ſuperficies. 

Theſe experiments, although few in number, * 


dot diſtinguiſhed by any great uniformitv, began 


however to make me ſuſpect, that the bite of the 
viper is leſs dangerous to the nerve, than to many 
other parts of an animal. The rabbits lived much 
longer than one would naturally have conceived, 
and notwithſtanding it appears that they all died / 
ſooner or later, I conjeQtured- that here, as in the. 
caſes of the tendons, the venom might have com- 
municated to the neighbouring parts, and that the 
animal might probably have * 138 e this, 
* Wann other cauſe. e | 
Ta _ 
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As a till further precaution in purſuing theſe ex | 
_ periments, I had recourſe to the piece of lead I had 
before made uſe of, putting it betwixt the folds of 
the linen. In this way the nerve was very well ſe- 
cured from the other parts, and it did not ſeem poſ- 
fible for the venom to ſpread beyond it. 1. 
I wounded a ſciatick nerve of a rabbit in ſeveral 
places, after having got it ready in this way, with 
the venomous teeth of two vipers; covering it with 
linen, and binding it up ſecurely afterwards. Dur- 
ing the time employed in forcing the teeth into the 
nerve, the rabbit cried out ſeveral times, and was 
ſeized with violent convulſions. It died at the end 
of twenty hours. All the muſcles about the nerve 
were livid and ſphacelated for their whole ſubſtance; 
and the ſphacelus extended for the whole length of 
the leg. The lungs were ſpotted ; and the nerve 
itſelf was likewiſe covered with red and livid ſpots. 
The blood in the auricles and great Venous Letts 
was black and coagulated. 1 11 1 
The circumſtances that accompany. this experi- 
ment are ſufficient to induce one to believe, that the 
venom of the viper has in effect a ſtrong action on 
the nerves. The ſphacelus of ſo many muſeles, 
even of thoſe that were diſtant from the wounded 
part, made a great impreſſion on me. I, however, 
did not on this account terminate my experiments. 
Having laid one of the ſciatick nerves of another 
rabbit perfecily bare, I wrapped it carefully in the 
 Hinen, in which I had not, however, encloſed the 
bit of lead. I now wounded it in ſeveral places with 
. 8 the 
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the teeth of two vipers, and covered it with li- 
nen as uſual. The rabbit died at the end of thirty- 
two hours. The nerve was but little redder than it 


naturally is, and was not ſpotted. The blood in the 
auricles and large veſſels was but ſlightly coagulated. 
When I opened the * I found it ſtill to poſſeſs 
a degree of warmth. 

This experiment is very different from the pre- 
ceding one, and ſhows how little confidence we ought 
to place in experiments themſelves, however nicely 


they may have been made, unleſs they are in a great 
number, and agree with cach other. - 
= I laid bare a ſciatick nerve of another rabbit, and 


wrapped it carefully in the folded linen, in which I 
had previouſly encloſed the bit of lead. I wounded 
it in ſeveral places with the venomous teeth of two 
vipers, and afterwards covered it ſecurely, The 
rabbit died at the end of thirty-two hours. Several 
parts of the nerve were red, and there were livid 


ſpots in it. The muſcles adjacent to it were in their 


natural ſtate ; but the lungs were livid and ſpotted. 
The heart, auricles, and principal veſſels, were 1 


ed with black grumous blood. 


I repeated in four other rabbits, the application 
of venom to one of the ſciatick nerves, but with 
ſome little change' in the circumſtances. I appre- 


hended, that probably the linen which encloſed the 


nerve on all ſides, and remained on the wound, 
might occafion the death of the animal, and the de · 


rangements we have obſerved. It chere became 


* to ſeparate theſe two eircumſtances, 
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and to remove the linen after wounding the nerve 
with the venomous teeth. Before the linen was re- 
moved, I wiped the venom carefully from the ſur- 
face of the nerve with ſmall bruſhes, which I repeat- 
edly changed. After this, I dipped bits of linen 
in water, and holding them with pincers, employed 
them in waſhing the whole extent of the nerve. 
The linen I had paſſed under the nerve, folded up- 
wards of ten times, prevented the water from com- 
municating to the adjacent parts. I now removed 
this linen, and threw on the nerve a conſiderable 
quantity of water, which waſhed at once, nerve, 
muſcles, &c. ſo that it was not poſſible for any par- 
ticle of venom, however ſmall, to continue lodged 

in the parts that ſurrounded the nerve. 
Theſe four rabbits all died in leſs than thirty-ſe- 
ven hours. In three of them no ſenfible changs 
was to be obſerved in the parts adjacent to the ve- 
nomed nerve. The muſcles, except that they 
were a little redder than uſual, were in their natu- 
ral tate. 3 | 

I confeſs that on one hand it did not appear poſſi- 

ble to me, that the venom cauld, notwithſtanding 
all the precautions I had taken, have been commu- 
cated to the ſurrounding parts; and on the other 
band, I could not find any ſymptom. of diſeaſe, any 
effect of the venom, in the muſcles adjacent to the 
1 venomed nerve. The death of the animal was the 
moſt conſtant reſult. i in theſe experiments; and this 
did not however take place till very late, and was 
not attended with either ſpaſms or convulſions. ba 
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the bite of the viper is really venomous to the 
nerves of animals, it is certain that it acts on theſe 


parts with leſs force and activity than on many others. 


As this enquiry appeared to me a very important 
one, I thought it proper to perſevere, making u 
little change in my experiments. 


Experiments 0 an the Sciatick Nerve, divided i in its upper 
Fart. | 


I laid bare the ſciatick nerve of A rabbit on one 


ide, in the uſual way, and with a pair of ſciſſars di- 


vided it in its upper part, as near to the vertebræ 
as poſſible. The cleared part of the ſciatick nerve, 
towards the extremity, was about an inch and ang 
half in length. I wrapped it in linen, which was 
as uſual in ſeveral folds, wounded it in ſeveral places 


with venomous teeth, and covered. it ſecurely, to 
prevent the venom from communicating to the ſur- 


rounding parts. The rabbit died at the end of thir- 
ty-fix hours. 

I opened it whilſt it was yet warm. The blood 
in the heart and auricles was black, but not gru- 
mous. The muſcles adjacent to the 1 nerve were 
ſomewhat inflamed, | 5 
I laid bare one of the ſciatick nerves of another 
rabbit, and divided it in the manner deſcribed above. 
1 wrapped. it in linen, wounded it with venomous 
teeth, and covered i it. The rabbit died at the end 


of eiern hours. The. nerve in ſome parts was 
„ dark, 
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_ dark and livid ; ; the adjacent muſcles were in a very 
light degree inflamed ; and the blood in the heart 
ſtill fluid. | 

The principal aim of this method of experiment- 
ing, was to ſee what effe& the venom of the viper 
would produce, when applied immediately to a 


nerve, leading it is true to an organized part, and 


one endued with ſenſation, but which had no lon- 


ger any immediate communication with the life of 
the animal. The action of the venom in the two 


above caſes could not in any poſhble way be com- 
municated from the nerve to the animal, and could 


not awaken in it any immediate pain or ſenſation. 
This however did not prevent the nerve from com- 
municating the diſeaſe of the venom to the inferiour 


part in which it terminated. It muſt be obſerved, 
that in this part the humours continue in motion as 
before; that the muſcles are in their entire natural 
Mate; that the fibres ſtill preſerve their irritability ; 
and that the part retains its ſenſibility, in conſequence 
of the other neryes that terminate there. With all 


this, no diſeaſe is obſerved in it. There is no tu- 


mour, no gangrene nor ſphacelus, and no rt 


tion of black and grumous blood. 


Thinking, however, that two experiments alone, 
would not be ſufficient to render this particular, 


| which i is of ſo much importance, certain, I was de- 


firqus of repeating them in the ſame way. | 
'Tdeftined fix rabbits to this purpoſe, and in each 


| of them laid bare and divided one of the ſciatick 


deines, „ wounding it as ' uſual with the venomous 
ef teeth, 
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teeth, and covering it carefully with linen. Theſe 
rabbits all died, two in eighteen hours, the other 
four before the expiration of thirty-fix. The adja- - 
cent muſcles were in their natural ſtate, and the 
nerves, in a greater or leſs degree, dark and ſpotted. 

It is therefore certain, that the venom of the vi- 
per is not communicated by the nerve to the parts 
into which that nerve enters and ramifies; not- 
withſtanding it is true that the animal dies on which 
this experiment is made. | 


5 Experiments on the Sciatick Nerve, divided in its in- 
: feriour Part. 


But if the diſeaſe of the venom is not communi- 
cated to the parts beneath 'that in which the nerve 
has been divided, it may nevertheleſs be communi- 
cated to the upper parts, with which the nerve ſtill 
preſerves its former union and correſpondence en- 
tire. The animal continues to be ſenſible to the 
ſmalleſt violence offered to the nerve, which conſe- 
quently never ceaſes to be an organ and inſtrument 
of ſenſation, and in which that principle, whatever 
it may be, ſtill exiſts, that produces ſenſation in the 
machine, 

Having laid bare the ſeiatick nerve in the ufval 
way, inſtead of dividing it in the upper part towards 
the vertebre, I divided it in the inferiour part to- 
wards the feet. The cleared part of the nerve was, 
as _ about an inch and an half in length. I 
l wo wrapped 
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wrapped it in linen as in the preceding experiments, 
and wounded it with the venomous teeth, taking 
care to cover the whole carefully, to. prevent the 
communication of the venom to the adjacent parts. 

The following are the ere I made in this 
way: 

The ſciatick nerve of a rabbit being laid bare, Icut 
it in the inferiour part towards the feet, and wrap- 
ped it in linen which had been folded ſeven times. 
I now wounded it repeatedly with the venomous 
teeth of two vipers, and, in the midſt of this opera- 
tion, the rabbit exhibited ſtrong marks of pain. It 
died at the end of twenty hours. The nerve was 
ſpotted and livid, as were likewiſe the Iungs. The 
blood in the heart was black and grumous; but the 
muſcles about the nerve ſcarcely ſeemed to have 

This experiment ſeems to confirm us ſtill more 
in the opinion, that the venom is not communi- 
cated to the muſcles adjacent to the nerve, and that 
there is no local diſeaſe in theſe parts. 

T laid bare the ſciatick nerve of another rabbit, 


cut it in its inferiour part, and wounded it as uſual 


with the venomous teeth of two vipers. The rabbit 


cried out and writhed itſelf during the act of wound- 


ing the nerve, and died at the end of fixteen hours. 
The nerve was livid and inflamed in ſeveral parts. 
The lungs were covered with large black ſpots. 
The heart, auricles, and large venous veſſels, con- 
tained black grumous blood. All the adipoſe mem- 
prone * the muſcles of the abdomen, was 

inflamed, 


1. 
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inflamed, and inner part of the ſkin was ſo likewiſe. | 
'The ſkin, adipoſe membrane, and muſcles towards 


the breaſt, were all gangrened. The muſcles adja- 


cent to the nerve were livid for the depth of a line. 
This experiment is very different from the pre- 
ceding one, and may induce one ſtrongly to ſuſpect, 
that the venom of the viper is alſo venomous ta the 
nerves, and that in theſe cafes, the diſeaſe of the 
venom is communicated to all the parts of the ani- 


mal, above that where the nerve has been cut. In 


ſuch an uncertainty there is no way of coming at 
the truth, than that of purfumg the experiments. 
It is almoft impoſſible not to obtain, in a long con- 


tinuance of them, ſome nn and n in 


the effects. > 
I divided one of the ſciatick nerves of a rabbit in 


the uſual way, and having wrapped it in linen, 


wounded it with the venomous teeth of two vipers. 
The rabbit ſhrieked violently at the moment of its 
being wounded, and died at the end of thirty-ſeven 
hours. The nerve was full of black and livid ſpots, 
and the parts adjacent ſomewhat inflamed. The 
heart was very hard, and very much ſhrivelled. 1 
did not open the rabbit till upwards of an hour af 


ter its death. The venæ cavæ, however, ſtill oſcil- 


lated with force. Their motion began at the part 
where they open into the auricle, and they conti- 
nued to move for upwards of ſive hours longer, 


_ notwithſtanding the cavity of che ee was ex. | 


Fw to the open air, 
Having 
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Having divided the ſciatick nerve on one fide, of 
another rabbit, and wrapped it carefully in linen, 
1 wounded it in ſeveral places with the venomous 
I teeth of two vipers. The rabbit died at the end of fix- 
| teen hours. The nerve had ſeveral black ſpots on its 
- ſurface, and the adjacent muſcles were livid through- 
out their whole ſubſtance. The blood in the heart, 
auricles, and large venous veſſels, was fluid, and a 
little darker than uſual. 6. 3 UH 
I repeated this experiment with the ſame circum- 
ſtances on fix other rabbits, and the conſequences 
were perfectly analogous to thoſe I have related 
above. The rabbits all died: ſooner or later, but nei- 
ther of them in leſs than fixteen hours, nor after thir- 
ty-ſeyen. In ſome of them the muſcles circumja- 
ecnt to the nerve were inflamed and livid through- 
out their whole ſubſtance z and in others, on the 
contrary, they were fimply a little redder than uſual. 
4 The blood in the heart, i in ſome of the caſes, was fluid, 
1 and i in the others coagulated. The muſcles, adi- 
a poſe membrane, and ſkin, of the breaſt, | were in- 
flamed in only one inftance. The only thing con- 
ſtant in theſe experiments was the death of the ani - 
We may, in my opinion, deduce in general, from 
the experiments I have thus far related on the nerves, 
that the changes obſerved in the muſcles adjacent to 
the ſciatick nerve, or thoſe in other parts of the ani- 
mal, are entirely accidental; ſince 11 8 b 
. a ſometimes do not, 
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Experiments on the Sciatick Nerve, on which a Lige- 
ture was made. 
| A new ſpecies of experiments remained to be 
made on the nerves, which might probably decide 
the queſtion. . I reflected that the nerve could only 
communicate the diſeaſe of the venom to the ani- 
mal, in conſequence of there being a free commu- 
nication betwixt the nerve and the animal itſelf, and 
thought of putting an entire ſtop to this communi- 
cation, without even cutting the nerve. We know 
that a thread which makes a ſmall preſſure on a2 
nerve, entirely prevents this communication ; that 
the muſcle no longer obeys the will of the animal ; 
and that the nerve is no longer the inſtrument or or- | 
gan, cither of motion or ſenſation. _ | 
In conſequence of this hypotheſis, 1 laid ve. 
the ſciatick nerve on one fide, of a rabbir, and tied 
at ſtrongly in two parts with a thread. There WAS a 
portion of nerve betwixt the two ligatures of more 
than ten lines. . I covered it with a piece of linen in 
ſeveral folds, and wounded it repeatedly with the 
venomous teeth of two vipers, taking care to co- 
ver all the parts about it effectually, to prevent a 
communication of the venom. The rabbit died at 
the end of ſixteen hours. The part of the nerve 
betwixt the ligatures was White; the muſcles adja- 
cent to the nerve were but very little redder than 
uſual ; ; the heart, auricles, and great venous veſſels, 
were 
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were filled with a fluid blood, ſcarcely darker than 


it is in its natural ſtate. a | 

I hid bare the ſciatick nerve on one fide, of ano 
ther rabbit, and tied it in the way I have juſt de- 
ſcribed. I then wounded it betwixt the two liga- 
tures with venomous teeth, and covered it with 
linen. The rabbit died at the end of eighteen 
hours. The nerve was in its natural ſtate. The 
adjacent muſcles were red and livid, for the depth 

of four lines and more. 

Having laid bare one of the ſciatick nerves of 

another rabbit, I wounded it as above. The rab- 
bit died at the end of feventeen hours. The nerve. 
was in its natural ſtate, a nd * muſcles, about it 
ſcarcely inflamed. "M " 
Theſe three experiments ſhow, that the greater 
or leſs degree of inflammation and lividity in the 
muſcles adjacent to the ſciatick nerve, is not owing 
to the venom ; and that even the death of the animal 
may ariſe from ſome other cauſe. It is very cer- 
tain, that in the caſes in which the nerve is tied, we 
do not ſee any livid ſpots on this part; and, conſe- 
quently, that they are occaſioned by the free com- 
munication of the nerve with the animal. | 

I repeated this experiment, with the ſame cir- 
cumſtances, on four other rabbits, all of which died 
in leſs than nineteen hours. The nerve in each of 
them was white, and in its natural ſtate. The ad- 
jacent muſcles in two of them were ſcarcely in- 
flamed ; in the other two they were livid for a cer- 
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tain depth. In one of theſe two laſt, a part of the 
pectoral muſcles was inflamed. | 
1 confeſs, that in combining all theſe experi- 
ments together, I find nothing that can give me the 
ſmalleſt ſuſpicion, of the nerve being a means of 
communicating the venom of the viper to an ahi- 
mal, and of exciting in it the diſeaſe this venom 
occaſions. It is true, that there are livid ſpots on 
the venomed nerve, which are not obſerved when 
it is tied; but may not theſe be purely mechanical, 
and the effect of the wounds made by the teeth? 
And even though they ſhould be occafioned by the 
venom itfelf, does it on that account follow, that 
the venom acts on the gerve, as a venom and not 
otherwiſe ?- Is it therefore demonſtrated, that the 
nerve ought to communicate it to the other Parts | 
oy the animal ? : 

We are now acquainted with the ' conſequences 
that enſue from the application of the venom to the 
ſciatick nerve ; when this nerve is entire ; when it 
is cut, as well above as below ; and laſtly, when 
there are two ligatures made in it. It remains to 
compare all the effects already known, with thoſe 
that will be obſerved, in inflicting on the nerve 
fimple' mechanical wounds. After what we have 
| ſeen, theſe comparative experiments can e no 
future doubt. 3 

As the experiments thus far related on this Kei 
tick nerve, were made in three different ways, fol 
ſhall divide the comparative ex 
correſponding claſſes. 
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| Experiments on the Sciatick Nerve, in which mechds 
nical . 0unds Were made. 


Having laid haxe-the nen nerve on one ſide, of 
a rabbit, and wrapped it, as uſual, in linen, to the 
end that all the circumſtances might agree with 
thoſe of the preceding experiments, I wounded it 
in ſeveral places with a viper's tooth, that had been 
dried for upwards of a month, and had been carefully 
waſhed in water, to remove all ſuſpicion of its con- 
cealing any venom. The rabbit appeared to ſuffer - 
violently when the noſes the nerve. It 
died at the end of twenty Four hours. The nerve. 
was in ſeveral parts red and livid; the muſcles ad- 
Jacent to it were inflamed and dark, and theſe ap- 
pearances extended to the lower part of the leg. 
The abdominal muſcles and integuments were like- 
wile inflamed. The right ventricle contained gru- 
mous blood. 

J laid bare one of the ſciatick nerves of another 
rabbit, and having wrapped it in linen as uſual, 4 
pierced it in ſeveral places with the point of a fine 
needle. The animal ſhrieked terribly, and died at 
the end of thirty-fix hours. There were ſeveral 
dark ſpots in the nerve, and the parts adjacent to it 
were ſome what inflamed. The blood in the heart 
was black and coagulated. | | 

Having laid bare one of the ſeigigk nerves * 
another rabbit, and wrapped ; it in linen, I pricked 
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It ſeveral times with a needle. The rabbit exhi- 
bited marks of pain, and died at the end of twenty- 
ſeven hours. The muſcles about the nerve were 
ſomewhat livid and inflamed, and the nerve itſelf 
covered all over with red and black ſpots. The 
blood in the heart was black and coagulated. 

Several important truths are demonſtrated 5 
theſe experiments. 

I. That the livid and red ſpots of the nerve are 
the effect of ſimple mechanical wounds. 

II. That the death of the rabbits is owing to 
the ſimple wound of the nerve, and not to the 

venom. 

III. That the venom of Fa viper, comma 
to the nerves, neither occaſions in any degree the 
| diſcaſe of the venom, nor haſtens the death of the 
animal. | 

IV. And laſtly, that the venom of the viper is al- 
together innocent to the nerves, having no greater 
action on them than pure water, or the ſimple ſolu- 
tion of gum arabick in diſtilled water. I have aſ- 
ſured myſelf by other experiments, that it is not at 
all offenſive to theſe organs. 

The experiments I have juſt. related were not yet 
ſufficient to ſatisfy and convince me perfectiy. I 
knew by experience how eaſy it is to be tniſled by 
facts, when they are but few in number, and was 
therefore deſirous of repeating the ſame proceſs 
over again on four other rabbits. The event was 
perfectly ſimilar to that of the three caſes related 
above. The rabbits all Med; the ſeiatick nerve, 
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in each of them, was more ot leſs. covered with 
livid and red ſpots; the adjacent muſcles were, in 
a greater or leſs degree, inflamed and livid; and 
the blood in the heart Wa. in . black ant 
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Having laid bare the ſciatick nerve on one fide, | 
of a rabbit, I tied it in two places with a thread, 
and pricked it ſeveral times with a needle betwixt 
the two ligatures.. The rabbit died at the end of 
thirty-three hours. T he lungs had ſeveral” dark 
ſpots ; the nerve was white, and in its natural ſtate; 
the blood in the heart was dark, but fluid. The 
rabbit, when I opened it, was ſtill warm. 

Having laid bare the ſciatick nerve on one fide, 
of a ſecond rabbit, and tied it in two places, I prick- 
ed it betwixt the two ligatures with a needle. The 
rabbit died at the end of eighteen hours. The nerve 

was white, and in its natural ſtate; ; the blood in the 
heart black and coagulated ; and the muſcles that 
ſarrounded the nerve red and livid. 

1 repeated this experiment on two other rabbits, 
tying the nerve, and pricking it with a needle, as 
uſual. Both rabbits died; one at the end of thirty 
hours, the other at the end of thirty-five. The 
nerves were in a natural ſtate, but the muſcles were 
inflamed, andi in one of the rabbits, livid for a con- 
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Bil bit the de ee of 428 1 
F divided it it its 15th r part, and wrapped 1 it in — 
linen, 1 in the way I had” done 7 in all the Caſes related = 
above! 1 prieked it ſeveral times with a needle. = 

I)ie rabbit gave repeated 'ſhrieks, and died at the 

end of ble: ſeven hours. The x nerve was covered 
Wich black and Livid i pots; the adjacent Parks were 
ſomewhat inflamed; and the heart fhruok, and very ry. 
hard. The- venæ cavæ contiüued to move for five 
h6urs after Thad opened the thorax, their motion 
beginging at where they ariſe from the auricles, - ; 

I divided” the ſciatiek nerve of another rabbit, 
afſd having wrapped' it in linen, pricked it ſeveral: 
times with' the point of a needle.” The rabbit died” 
at the end'of fifty-four hours. There were black 
ſpots in ſeveral parts of the nerve; the müleles 
about it were ſcarcely inflamed; yo ad blood in the” 
heart was in a fluid ſtateG. 

I made the ſame experiment on another "rabbit, 
the ſciatick nerve of which, when divided, I prick- | 
od grin times wich a needle, The rabbit died” 
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and inflamed; aud the ned in the n black 1 
and grumous. : 
I was defigous of repeating the fame experiment, 
with preciſely the ſame circumſtances, on four other 
rabbits, all of which died in leſs than forty hours, 
and one of them before the expiration of eighteen. 
The muſcles in all of them were in a greater or leſs 
degree inflamed, and the nerve more or leſs red and 
livid, The blood in the heart, in ſome of them 
only, was black and coagulated. 7 

Seeing that all theſe experiments correſpond in. 
a certain degree, both with each other, and with 
the relative ones of the venomed nerves, I did not 
think it neceſſary to make a great number of trials 
on the ſciatick nerve cut in the upper part. 1 
therefore made only two, and theſe agreed in their 
conſequences with thoſe of a ſimilar kind i in vhacle 
I employed the venom. - - _ | 

I do not conceive that any 140 can remain 
after theſe experiments, as to the entire innocence 
of the venom of the viper, applied to the ſciatick 
nerve, and as to the impoſſibility of the bite of 
this animal producing the diſeaſe of the venom, 
when confined to a nerve alone. 

This new truth in animal phyficks is of the 
-greateſt importance in underſtanding the nature of 
the venom of the viper; and its action on the animal 
body. I muſt acknowledge, that I had need of all 
the experiments on the nerves thus far related, and 
which are in ſo great a number, and varied ſo many 

Kiffercnt ways, to be fully and clearly perſuaded of 
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this ea Ae.” Every thing concurred t ton be- 
lief of the contrary. The rapidity of the diſeaſe, 
the ſuddenneſs of the death, the momentaneous 
loſs of ſtren gth, the very violent convulſions, the 
very acute pain, and, inaword, every ſymptom that. 
characteriaes the diſeaſes of the nerves, ſeemed to 
exiſt in the animal when the nerve was bit: It is 
however certain, that the venom of the viper does 
not communicate itſelf to the other parts by the 
medium of the nerves, and that the ſubſtance of 
them, which cauſes the ſenſation of the animal, and 
on which life itſelf ſeems to depend, is not changed 
by the action of this venom. T he experiments 
are direct, they are in a great number, and varied 
exceedingly ; ; the fact is certain, and the errour 
was on our fide, the offspring of prejudice and opi- 
nion, and not of nature and experience. On the 
other hand, we have ſeen that the venom of the 
viper, introduced into the blood, without touching 
any veſſel or any ſolid part, Kills animals inſtantly, 
bringing on very acute pains, and very violent con- 
vulfions. I have ſeen the relaxed ſphincers. give 
page both to the urine and foeces. $1.4 

| Here an occaſion preſents i itſelf of examining the 
principles and grounds on which this doctrine of 
theoretical and practical medicine, that aſcribes diſ- 
eaſes to the nerves, and ſubmits ſo many motions _ 
and functions to a nervous principle, is ſupported. 
The field is ſo very extenſive; that, although' this 
diſcuſſion might be very uſeful to the practice of 
1 I cannot allow myſelf a moment” s ſtay 
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in it. It will be ſufficient for the preſent to draw 
this general conclution—thar the uſual f. [ymptoms | 
; of nervous diſeaſes : are equivocal. and deceptious * 
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that they. may 7 exiſt withour t there being any difeaſs 0 
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of the nerves; ; ; and that a fimple change in the. 
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blood may be capable. of pape al this dg: 
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rangement, and that inftantly. 
Had the celebrated Engliſh, phyſician, Mead, 
known that! a ſmall « quantity, of the venom of the 
viper introduced i into the blood, Kills a large and 
ffrong animal almoſt inſtantly ; , and | that this venom 
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ignorant "of theſe two "important. he - = 
were likewiſe e to all the other phybcians,, 
of bis time. 
: Mead employed the 185 N khat is to | 
ſay, the nerves and animal ſpirits, to. explain, the, 
pature and effects of che other poiſons, The nerves. 
are affected eyery where ; the animal ſpirits are de- 
ranged and in motion every where; and tumult and 
nervous agitations are obſerved every where. He 
will have this principle applied, not only to the 
effects of the venom of the viper and the other poi- 
ſons, but likewiſe to ſeveral other very violent diſ- 
eaſes, and amongſt others, the plague, This theory, 
is abſolutely falſe as t the venom of the viper, 
which it ſeemed to favour the moſt. I do not be- 
lies it any 44 as to ſeveral other poiſons, 
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articularly/thoſe of the Animal kingdom: ddl 


after the experiments IJ have made, I do not find it 
demonſtrated as to the plague, and other difcafes,” : | 
When we examine the reaſons that have deter- 


mined naturaliſts and phyficians to recur” to the 
nerves explaining theſe difeaſes, (whether natural 
or the effect of poiſon) we find them to be founded 


on two principles the rapidity of the diſeaſe itſelf; 
and the convulſions and very NES rin of 
ſtrength in the animal. 

The firſt of theſe two WS is of no eight; 
ſince I have ſhown, that a very ſmall quantity of the 
venom of the viper introduced into the blood; kills 
an animal in a few inſtants; and the ſecond is nei- 


ther evident nor certain; firice experiment itſelf 


has demonſtrated to us, that a little of this venom; 
in the ſame circumſtances, produces very violent 


convulſions, and cauſes a proſtration of ſtrength in 


the animal in a few moments, notwithſtanding it 7 
only touches the fluid parts of the blood. I do not 
befides think it difficult to explain the convulfions;, 


without recurring either to the animal ſpirits, or to 
the nervous ſyſtem. In the firſt part of this work, 


I have mentioned the circumſtance of eonvulfiens 
arifing ſimply from a want of equilibrium in the 
parts, occaſioned by the unequal diſtribution f 


blood in the organs, and by the unequal loſs of irrĩ- 


tability in the muſeles. I did not know at that 
time, either that the nerve was not obnoxious to the; 


venom of the viper, or that this venom was mortal 
when ſimply introduced into the blood. This ſub- 
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Part bitten and the animal being ſtopped. 
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ject appears to me of ſufficient importance to de- 


ſerve a work apart. In that work the other poiſons 


might be examined, as I have done the venom of 


the viper; their effects might be analized; and all 
the circumſtances attending them might be noted. 
What lights might not ſuch an undertaking throw 


on animal phyſicks, on the theory of poiſons, and 


on medicine itſelf! The road is open, and nothing 
is needed but a patient and induſtrious obſerver. I 
can venture to promiſe him, in the courſe of a few 


years, the moſt brilliant, and perhaps too, the _ 


uſeful, diſcoveries. 


But let us return to our experiments. If 
Although I had aſſured myſelf of the innocence 


of the venom of the viper, when applied i imme- 
diately to the nerves, IJ had a conſtant ſuſpicion 


however, that the nerves might at leaſt be neceſſary 
to the action of this venom on the blood. They 
might perhaps depoſit ſome unknown principle, ſome 
ſubtile fluid, in the veſſels of the animal, and this 


Principle, or. fluid, might be eſſential to life, and 


likewiſe to the ſound ſtate of the blood. This was 


2 new mode of confidering the action of the venom 


an the lying body, differing eſſentially from all the 


 kypotheſes that phyficians had hitherto- invented; 


and it remained to know whether the venom of the 


viper would produce a diſeaſe of greater or leſs vio- 


lence, on the nervous communication betwixt the 
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Bite of the Viper on Progs that had been 3 of 
_ the Head. 


To obtain ſome information on theſe reſearches, | 

I made the following experiments. 
I ut off the head of a frog, the leg of which 1 had fs 
bit, twice by a viper. This was followed by no 
ſymptom of diſeaſe in the part. 

I cut off the head of another frog, and, after iris: 
ping off the ſkin, had one of its legs bit repeatedly 
by two * The frog has no ſymptom of diſ- 
eaſe. 

I cut off the head of a third frog, which I wil bir 
repeatedly i in the leg, the ſkin fill remaining on. 
There appeared ſome ſlight ſymptoms of diſeaſe in 
the leg. At the end of two hours I introduced a 
pin into the ſpinal marrow, and there was ſome 
ſmall degree of motion in the muſcles, 

I repeated this experiment on four other frogs 
that had been deprived of the head. Three of 
"them had no fign of diſeaſe; in the fourth hae 
Were ſome little indications Git. 8 

© Theſe experiments appearing to me neither ſuffi- 
ciently clear nor uniform, I was defirous of repeat- d 
ing them on twenty-four other frogs, in which I 
cut off the head, as uſual, Twelve were bir in the 
leg repeatedly by ſeveral vipers, and the twelve 
others had punctures made in the leg, either with 
fine needles, or with Werd teeth dried, and free 


* UL from 


* 


mode of . 


352 nN ANA. 


| = | 
from venom. The conſequences were very vague. - 


Of the twelve that were bit, three only had the diſ- 
' eaſe of the venom ; and of the twelve that were not 


bir, but pricked with needles, or wounded with 
venomous teeth, one had ſymptoms of inflamma- 
tion and lividity in the leg, that might have been 
confounded with the ſymptoms that accompany 


| the diſeaſe of the venom. 


We may, I think, ſay in general terms, that a 
frog deprived of its head, contracts. the diſeaſe of 
the venom with greater difficulty on that account; 
and that in theſe circumſtances the part bitten is 
leſs changed by the venom than otherwiſe. Theſe 
experiments, however, did not throw a ſufficient 


light on the queſtions I propoſed to myſelf to clear 


up, and I therefore determined to fall on a new 


Experiment on , in which. the Spinal Marrow 


was divide 4. 


* divided the ſpinal marrow. of a frog, at two 
lines above the part where the nerves that are ſent 
to the legs and feet, riſe out of the vertebre. ' 1 
then had one of the legs of the animal bit repeats 
edly by two vipers. There was no appearance _ 


A communication of diſeaſe, 


I repeated this experiment on four other 1 
and the event was the ſame; I could not obſerve 


any fign of diſeaſe i in the legs that been bit. 


After 
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0 having ſeparated the head from four other 
frog 1 entirely deſtroyed the ſpinal marro with a 
bit of wood. I then had the legs of the animals 
bit, but gon ae no We eG - 
Ane! 1 

On W e experiment 6 the divided 
fpinal-gragrow; on fix other frogs, I found: in four 
of them not the ſmalleſt appearance of diſeaſe. 
There was ſome doubt as to the fifth, but the 
ſixth appeared to 9270 2 real artagk of 4 ds 
of the venom. 

This laſt caſe WER, me | faſpe 8 1 ” 
have related above on the nerves of frogs, and 1 

therefore thought it expedient to proceed to ſome 
experiment that would be more luminous and leſs: - 
equivocal. I procured large rabbits for this pur- 
. ut £4 ot 2 > Wie e 


Bite of the 2 iper on 1 the 188 the Ne of which? 
1 been divided. | 


* 


1 divided the ſelariek * crural nerves 1670 the ö 
right leg of a rabbit. I ſtitched up the inciſed 
ſkin, and had the leg bit by three vipers, each 
viper biting thrice. The rabbit returned to its 
food a little time after it had been bit, and reco· 
vered. At the end of twenty days L employed i it in 
anorher experiment. I muſt remark, tat a degrees 5 
when 200 rived in the: wh.” * W 1 N 4 
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my doubts as to the crural nerve "BY been effec 
tually divided. 1 j e 
L ent the felatick and erural ferves of the eight 4 


leg of another rabbit, aſſuring myſelf that they 


were completely divided. Having ſtitched up the 
ſkin, 1 had the leg bit by three vipers, each of 
which bit thrice. The rabbit died at the end of 
eighteen hours; the muſcles of the leg that had 
been bit were black, livid, ſwelled, and ſphacelat- 
ed; the abdominal muſcles were inflamed; as was 
alſo the whole of the internal part of the ſkin. 
Theſe two experiments could not have been more 
contradictory to each other; it is however certain, 
that in the ſecond caſe there was a true diſeaſe of 
the venom. The firſt caſe proves nothing more, 
than that an animal may, on ſome particular occa- 
ſion, be bit repeatedly, even by ſeveral vipers, and 
not have an attack of the diſeaſe. Caſes analogous 
to this have been related in the een parts of | 
this work. Weng: 
Is ut the ſciatick and crural nerves of the leg of 
another rabbit; the nerves were effectually divided, 
and the leg had loſt all motion. I then had the part 
bit by three vipers, repeatedly by each. The rabbit 
died at the end of ſixteen hours. The muſcles of 
the leg were livid and ned throvghout their 
whole ſubſtance. 


1 repeated this experiment with the ſame circum- 
ſtances on two other rabbits, one of which died at 
the end of twenty hours, the other at the end 
of 1 four. They! had both the moſt determin- | 


. 
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on rorsons by. 


ed ſymptoms of the diſeaſe of ih venom, in the | 


leg that had been bit. 1 


Theſe experiments are re poſitive and vedio, and 
prove indubitably, that it is of no conſequence as to 
the diſeaſe of the venom, whether the nerves of the 
parts that are bit, are, or are not, cut; or whether 
they communicate, or have no longer any commu - 


nication, with the animal. 


But in theſe experiments, there ſtill ſubſiſts 1 
nervous communication betwixt the part bitten and 
the animal. This communication is formed by 
the ſkin of the animal that covers the part where the 


venom is received. We muſt therefore put a ſtop 


Kin. 


After having dividad the ſciatick Ee crural i 
netves on one fide, of a rabbit, and ſtitched the in- 


ciſed ſkin, I made a circular incifion in the leg, at 


four fingers diſtance above the part where I had 
propoſed to have it bit by vipers. As ſoon ws the 


inciſion was made, I ſtitched it all round. I then 


had the leg bit repeatedly by three vipers, the teeth 
penetrating into the ſkin. At the end of two hours 
there was no ſymptom of diſeaſe; at the end of fix 
the part that had been bit was viſibly ioflamed ; at | 
the end of ten, there was an oozing of blood — 50 
the part of the ſkin that had been punctured by the 
teeth of the viper; at the end of twenty-two, the 
blood flowed in ſtill great r abundance ; ; at the end 
of twenty- four, the] part was very much ſwelled, but 
ng e was to be diſcerned ; at the end of © 


ES 8 thirty 


likewiſe to this communication » by removing the 
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thirty the ſkin opened, and a wound formed. The 
rabbit after ae eight days, was b on anos 
ther occafion; 

In this'laft experinient, there eum be no doubt but 
that the diſeaſe of the venom was communicated tõ 
the part bitten, although it was not very violent. 

I now thought of eras, | 4 comparative expert«' 
ment. N 

For this purpoſe I had a rabbit bit repeatedly in 
the leg by three vipers, without cutting either the 
nerves or the ſkin. At the end of eight hours the 
leg was ſwelled, but not livid. At the end of twen- 

ty-two, a cyſt or bladder, filled with a dark- coloured 
humour, formed betwixt the legs, near the part 
that had been bit. The rabbit died at the end of 
forty hours. The {kin was broken, and corroded - 
at the part | bitten; the mulcles of the leg were * 
vid and gangrened ; ; the heart, auricles, and large 

veſſels, were filled with black and grumous blood; 
and there were concretions of blood even in the 

aorta, which is uſually found empty. 

I repeated the preceding experiment on three 
other rabbits, and, after dividing the nerves, mak - 
ing the circular incifion in the ſkin, and ſtitching i it, 
had each of them bit repeatedly by three vipers. 
They all had ſymptoms of the diſeaſe of the venom 


in the part bitten. 
1 bad another * ſlpicion, that there” might Mill” 
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oi the Aicha and the leg, after the ſciatick 
nerve was divided. I conjectured that the viper 
might 


e Ofen s. 3067 
might have ſtruck its teeth on ſome fibre of the 


great gluteus muſcle, which deſeends very low in 
the leg. This was a ſufficient inducement to me 
to make the following experiments. | 


I divided the ſciatick and crural nerves on one 


fide, of a rabbit, and made a circular inciſion in the 


ſkin, which I afterwards ſtitched. I had the leg bit 


by three vipers, by each repeatedly, but in ſo low a 
part as to avoid the above-mentioned muſcle. At 
the end of two hours the part that had been bit be- 
gan to inflame; at the end of twenty- two the ſkin 
was broken, but not puffed up; at the end of for- 
ty- two the animal was apparently recovered; and ar 
the end of eight days, was employed in other pur- 
poſes. 


I divided the ſciatick and a nerves on one 


ſide, of another rabbit, and made an inciſion, which 


L afterwards ſtitched, for the whole circumference 
of the leg. I had the leg bit in its inferiour part 


by three vipers, each viper biting. thrice. At the 
end of eight hours, the {kin burſt, and-diſcharged a 


humour; at the end of twenty-two this broken ſkin 


was ſwelled and livid; and at the end of fixty, the 


rabbit was in a dying ſtate. 1 opened i it, and found 


all the muſcles of the leg gangrened, and almoſt the 


whole of the adipoſe membrane that covers the ab- 


dominal muſcles full of extravaſated blood. The 


blood in the heart was in a diſſolved ſtate. 

1 divided the feiatick and crural nerves of another 
rabbit, and made an inciſion in the ſkin, which I 
itched, all round the leg. I had the inferiour part 
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of the leg bit repeatedly by three vipers. At the 
end of two hours the part that had been bit was be- 
come ſwelled; at the end of eight it was conſidera- 
bly ſo; at the end of twenty-two, the ſkin was 
broken, but without ſwelling ; at the end of forty- 
two hours, there was ſimply a wound at the part 
bitten. The rabbit lived ten days, and was em- 
ploved in other experiments. | 
Theſe experiments ſhow, that the venom of the 
viper produces its uſual effects on the parts bitten, 
notwithſtanding all nervous communication has been 
ſtopped, betwixt theſe and the other parts of the 
animal. But it is not yet decided, whether, ſup- 
poſing fome active principle which mixes with the 
blood to be ſeparated from the nerve, this princi- 


ple does, or does not, ceaſe to exiſt the inſtant the = 


nerve is divided; particularly as the nerves ftill re- 
main in the part bitten, although they are no longer 
the inſtruments of ſenſation, and voluntary motion. 
This reflection made me fall upon the following ex- 
periments. | 
1 divided the ſciatick and crural nerves on one 
fide, of a rabbit, and likewiſe made the circular in- 
eiſion 1 in the Kin, which I ſtitched. I left the part 
in this ſtate during fixteen hours, and then had it 
bit below the inciſion by three vipers, each of which 
bit repeatedly. The rabbit died at the end of twen- 
ty-two hours. All the muſcles of the leg were li- 
vid, gangrened, and putrid; the pericardium was 
filled with a tranſparent fluid; the right ventricle 
and richt auricle were filled with black grumous 
blood; 
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blood; and the blood in the lurge vellels was it 
the ſame tate, F ee ee 


Po of the Bite of the Mate on Alis 10 4 
Marrow of Which was divided. | 


1 mall conclude my experiments on the parts de. | 
prived of their nerves, and bit by the viper, by re- 
lating three experiments made on rabbits, the ſpinal 
marrow of which had been entirely cut through. I 
divided it beneath the loins, and in ſo effectual 4 
way on all fides, that there could be no ſuſpicion 
of any communication of nerves, betwixt the legs 
and the other parts of the animal. | 

The ſpinal marrow of a rabbit having been dis 
vided in the way I have juſt mentioned; and a cireus 
lar inciſion round the leg made in the ſkin; which 1 
had ſtitched, I had the inferiour part of the leg bit 
by three vipers, by each repeatedly. At the end of 
an hour; a ſmall tumour formed in the part hitten 
at the end of two this part was very much ſwelled; : 
and very livid; and the rabbit died at the end of 
ſeven: The part that had been bit was gatigrened 
all over, and the gangrene penetrated into the hole 
ſubſtance of the muſcles that had been wounded by 
the teeth, The blood in the heart was black and 
1 | 

I divided the ſpinal martow of ths rabbit 
2 by the help of ſeiſſars detached a great rave 
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of the Ain that covers the crural mak When 
che latter were in this manner laid bare, I had them 
bit repeatedly by three vipers. A few minutes af- 
ter, there were ſymptoms of the diſeaſe of the ve- 
nom in the part, and the rabbit died at the end of 
' ſeven hours. The muſcles that had been bit were 
livid and inflamed ; the blood all about them was 
extravaſated into the cellular membrane ; there 
were livid ſpots in the lungs; and the heart was 


filled with blood, which was almoſt i in an entire 
ſtate of diſſolution. 


I repeated this experiment on another abb 
with the ſame circumſtances, and the reſult was 
likewiſe the ſame. The rabbit died at the end of 
fix hours, with the muſcles of 1 its Ny affected by the 
diſeaſe of the venom. 

Thus are we affured, that the nerves 9 ich are 
ſent to the parts bitten, in no way contribute to the 
diſeaſe of the venom of the viper, and that this ve- 
nom is altogether innocent to the nerves; impor- 
tant truths we were before ignorant of. What is 
ſtill hidden from our fight, is the occaſion of the 
blood, united with the venom, coagulating in an in- 
ſtant when it is incloſed in the veſſels of the ani- 
man; and not iy. ite the open air. | 
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Hees of the Venom on the Parts of an Animal, the 
Circulation of which was interrupted. | 


J hoped to draw ſome information from the expe - 
riments which follow. They conſiſted in examining 
the effects of the bite of the viper, on the parts of 
animals in which the arteries and veins had been 
previouſly tied by ligature, This was altogether a 
novel enquiry, and it was not at all amiſs to know 
the effects that would be produced In fimilar caſes. 

I made a ligature in the belly, on the aorta deſ- 
dendens and vena cava of a rabbit. Having ſtitched: 
the ſkin, I had the leg of the rabbit bit by three vi- 

pers, by each repeatedly. The animal died at the 

end of nine hours. The leg was gangrened in the 
part where the bites had been received, but in no 
other. 8 

I divided mor ci in the belly of A rabbie} 
the arteries and veins that go to the right leg, and 
likewiſe removed a large portion of the ſkin of the 
leg, which I had bit at the part where the muſcles 
were bare, by three vipers, each of which bit thrice. 
At the end of an hour there were certain ſymptoms  - 
of local diſeaſe. At the end of two hours the leg 
was livid at the part bitten, but not elſewhere. The 
heart was filled with black and grumous blood. 

I made a ligature, as in the firſt experiment, on 
the arteries and veins within the belly of two rab- 

bits. woe of thenk was bit een by three vi- 
1 11 bea 782 1 erg / 
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pers. In one of en the din was" in un ante 
ſtate; in the other it was cut circularly, as in an 
amputation, and ſtitched. They were both dead at 
the expiration of twenty hours. There were ſymp- 
toms. of diſeaſe in the parts bitten. However, the 
diſeaſe was ſlight, and neither deep nor extenſive. 
The blood in the heart was black and coagulated. 

I divided in the belly, the arteries and: veins of 
another rabbit, but neglected to have it bit by vi- 
pers. It died at the end of fixteen hours. The 
lungs were livid ; and the heart, auricles, and great 
veſſels, filled with black and grumous blood. This 
experiment is a ſtill further demonſtration to us, 
that the-grumous blood in the heart and neighbour- 
ing veſſels is an equivocal ſign, when it is taken 


| alone, and without being accompanied by others. 


I repeated this experiment of making a ligature | 


inthe belly, on the veins and arteries, on three other 
rabbits, having each of them bit in the leg by chree 1 


vipers. They all three died in leſs than ſeventeen 
hours. The muſeles that had been bit were at- 
tacked by the diſeaſe of the venom, but not the 


A djacent ones. This local — Was We little 
0 conſequence. 


We may deduce with certainty from theſe expe- 
riments, that the venom of the viper produces its 
uſual effects, even when the parts bitten no longer 
participate of the circulation of the blood in the 
animal machine. In theſe caſes we ſee in general; 
chat the diſeaſe is leſs extenſive and leſs violent, than 


when the blood circulates ing the part; and this 
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icular agrees very well with the experiments in 
which the venom was * into the jugular vein. 


pF 


Fe of the His an 1 the Ve els of which 
** cut. | b | 
I Was e ne what would happen to a 
rabbit, the crural arteries and veins of which Were 
tied, and cut beneath the ligature, ſeveral hours pri- 
or to the leg being bit. In theſe caſes the blood 
has not only ceaſed to circulate in the leg, but has 
been a. long time ſtagnant: it may already be 
Changed in a great meaſure, may have ſuſtained 2 
cConſiderable loſs in its quantity, and may be depriv- 
ed of a ſubtile principle of ſome kind or other. The 
rabbit that I got ready in this way, remained in this 
ſtate during upwards of eight hours. Art the endof 
that time, 1 had it bit in the leg by three vipers, 
each of which bit repeatedly, the ſkin having been 
previouſly removed. from the part. The rabbit died 
three hours after. The muſcle at the part where the 
wipers had bit, was ſomewhat darker than in the | 

| n parts; but this was ſcarcely ſenſible. 
Ils cut the erural artery and vein of a rabbit, in the 
Gini way beneath the ligature, and waited ten hours 
before I had it bit, At the end of twenty hours it 
was very Hvely, and I had it again bit repeatedly by 
khree vipets, the leg being previouſly bared of the 
min, in the part bitten. It died ſix hours after. The 

Muſcles that had been bit wert vid throughout 
g * b 3 ; e enn 
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their Lak ſubſtance, but the diſcaſe was confined 
to the part on' which I operated, 

I repeated this experiment on two other rabbits, 
having them bit each in a leg, without removing 
the kin, eight hours after the ligature had been 
made, and the crural artery and vein cut. I took 
the precaution to make repeated compreſſions on 
the leg, that the arterial and venous blood might 
flow out at the opening in the veſſels. Both rabbits 
died in leſs than eleven hours. The fleſh where the 
teeth had entered appeared of a deeper colour than 
uſual, and this diſcoloration penetrated to the depth 
the teeth had extended to. Tae other parts were in 
2 natural ſtate, | 
I got ready two other rabbits in the ſame Way, as 
= comparative experiment; they were therefore not 


bit by vipers. They were both 4 at Fd end 5 


ſeventy-two hours. i 
It now remained to examine LN effeQts of the ve- 
nom of the viper, after having tied the arterial _ | 
venous veſlels ſeparately, 

For this purpoſe I made a ligature on {rhe Vena 
cava in the belly of a rabbit, and afterwards made 
the circular incifion in the ſkin of the leg, and ſtitch- 


ed it, I then had the leg bit repeatedly by three 


vipers. At the end of twenty-four hours, there were 
ſymptoms of the diſeaſe of the venom in the part 
pitten. I killed the rabbit in this ſtate, and found 
that the diſeaſe was circumſcribed to the incifion 
made in the ſkin, The muſcles were livid, and 
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the adipoſe membrane filled with dark extravaſated 


blood? 


I tied in the belly, the vena cava of 1 rab- 


bit, and had its leg bit repeatedly by three vipers. 


At the end of two hours there was an extenſion of 
the {kin at the part that had been bit, but ſcarcely | 


any ſenfible ſwelling; at the end of four hours, a 


moiſture exuded from it; at the end of ten hours 


the ſwelling had encreaſed; and the rabbit died at 


the end of fifteen. The part bitten was livid and 


gangrened throughout i its whole ſubſtance ; the dif- 
eaſe was, however, entirely confined t to the leg, 


The conſequences of experiments on two other 
rabbits treated in the ſame way, were pretty ſimilar. 


I tied the aorta in the belly of a rabbit, and had 
its leg, covered by the ſkin, bit repeatedly by three 
vipers. At the end of fix hours, the ſymptoms of 
diſeaſe were perceptible, and the rabbit died at the 
end of fifteen. The leg was ſwelled and livid, and 
the diſcoloration penetrated: ſome depth into the 
muſcles. The blood was black in the part that 


had been bit, and was e. in the 11 veſ⸗ 
ſels. y BY 


This experiment wen on two ab N 


was attended with pretty much the ſame ſucceſs. 


I ſhall conclude this chapter, by relating in a 


fe words, two experiments made on rabbits, in the 
belly of which I had divided all the lymphatick 


veſſels I could find, as far as the ductus thoracicus. 


An hour after this operation, I had both rabbits bit 
0 the legs, covered by the ſkin, repeatedly by thres 
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vipers. At the end of fix hours the * in each, ex: 
hibited the moſt sertain marks of the diſcaſe = 12 


venom. It was livid and fwelled, and a + good tel 
of humour oozed from i it, Both rabbits lied at the 


end of eighteen hours, and the' muſcles of the le 
in each, were livid throughout their whole ſub⸗ 
ſtance, 

Expecting nothing from the continvation of theſs 


experiments, and ſeeing that the ſtoppage of the 


circulation of the lymph and chyle has no influence 


on the uſual effects of the venom of the viper, I did 


not thipk it neceſſhry to make any other Paget 
iy this ſubject, bs 


IT TIT 


| Ehitis of the 8 of the Viper on. Blood expoſed 60 


the 1 Air. 


ALTHOUGH the inen hitherto related 
afford us yery impartapt information, we are ſtill in 
the dark as to the circumſtance of the blood coagu- 


| lating when united in the veſſels with the venom of 


the viper, and not coagulating when blended with 


the latter in the open air. I have at leaſt conceiy- 


ed that I conſtantly diſtinguiſhed a very ſenſible 
Giſerevee i in this fluid, when I had the leg of 
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animal bit after its being ſeparated from the animal 
itſelf, and when I had it bit, either ſtill adhering 
in an entire ſtate to the animal, or nee to it me- 

chanically. 
In this uncertainty, I deed it expedient to make 
an analyſis, followed by the experiment of Mead, 
that relates to the effects of the venom of the viper 
on the blood drawn from an animal ; and as Mead 
made his experiment on a ſmall quantity of venom 


and a large quantity of blood, I determined that 


my trials ſhould be on much ſmaller quantities of 
the latter, that the effects might be more ſenſible. _ 
I let fall into a ſmall conical glaſs, three drops of 


the venom of the viper, and twenty drops of the 


blood that flowed from the neck of a fowl, into 
which I had made an incifion. I reclined the glaſs, 
and ſhook it circularly for ten ſeconds, that the ve- 
nom and blood might mix well together. 
At the fame time I let fall into a ſimilar glaſs, 
twenty drops of the blood of the ſame fowl, in ho 
ſame ſtate as the laſt. I ſhook the glaſs as I had 
done on the preceding accaſion, that, the venom 
excepted, all circumſtances might be alike. At 
the end of two minutes, the blood unmixed with the 
venom coagulated, and was of a fine vermillion co- 
lour, On the contrary, the blood united to the ve- 
nom was black and fluid, notwithſtanding it Was 8 
little viſcous and compact, . 
1 repeated this experiment, and the event was che 
ſame. The venomed blood did not coagulate, and, 


? 25. delle; Was of 2 dark colour 3 ; whilſt, on the con- 
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trary, the blood that was not venomed cosgulated 
very ſoon, and ſtill preſerved its bright red colour. 
L repeated this experiment on the blood of a gui- 
neapig, one of the legs of which I had cut off. The 
venomed blood at the end of twenty- four hours was 
fill black and diffolved, whilſt the other coagulated 
in leſs than two minutes, and continued to preſerve 
its red colour. The venomed blood did not har- 
den till it dried by degrees and ſplit into ſcales, 
and preſerved its black colour till the laſt ; inſtead 
of which the blood in a-pure ſtate, ſtill continued 
red, even after it had dried and . f 
The black colour of the blood that was mixed 
with the venom, agrees very well with the moſt 
uſual effects of the bite of the viper on animals, 
and with the effects of the venom introduced into 
the jugular vein of rabbits. But the other circum- 
ſtance in theſe latter experiments is altogether fin- 
gular and unexpected. Inftead of the venom coa- 
gulating the blood, as one would ſuppoſe it ought 
to do, it even keeps it from that coagulation which 
is natural to it in the open air, and preſerves it in a 
conſtant ſtate of diſſolution. Here then the venom 
not only does not produce its ordinary effect on the 
blood, namely, that of coagulating it, but produces 
an altogether contrary effect, namely, that of Keep- 
ing it in a diflolved ſtate, and fo' preventing that 
K which would otherwiſe take place. 
This fingular effect of the venom on blood ex- 
polds to the air, ſeemed to promiſe ſome important 
| * relative to the action of it that ſucceeds a 
+2861 7 ed a 92 


the bite of the viper in animals. I reflected, that 
this bite is entirely innocent to the viper itſelf, and 
likewiſe to many other animals with cold blood, 

and that it is not mortal to certain animals, ſuch as 
frogs, in which it does not produce the diſeaſe of 


the venom till very late, and with difficulty. In - 


conſequence of this, I perſuaded myſelf that the 
effects of the venom' on the blood of vipers and 
frogs muſt be very different from thoſe it produces 
on the blood of warm animals; and that from this 
difference, that of the diſeaſe and death of theſe 
animals muſt preciſely depend. Theſe were my 
reaſonings, and I drew no ſmall expectations from 
I accordingly put into a ſmall conical glaſs, three 
drops of . venom, and thirty drops of the blood that 
flowed from the neck of a viper, after I had cut off 
its head. I ſhook the glaſs, as uſual. The blood, 
which became ſomewhat darker, did not coagulate. - 
At the end of two hours there was a ſeparation of 
ſerum, which floated on the top, the red part of the 
blood being beneath. This was dark, and viſcid 
like glue, but was not coagulated.. 
I had at the ſame time got ready a comparative 
experiment. I had put into a glaſs of the ſame 
| kind, thirty drops of the blood of the ſame viper, 
but without having introduced the venom. I ſhook 
' the glaſs; as uſual. The blood did not coagulate, 
and became covered with a great deal of ſerum, 
through which the ſanguineous fibres, which were 
very req, were diſtinguiſhed, At the end of two 
Ke e kours 
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hours the ſerum was in a much larger quantity than 
inthe preceding experiment; at the end of twenty- 
. Four the red fibres were in their uſual flate; but 

notwithſtanding this, the blood was thinner than 
chat which had been venomed, At the end of thir- 
y- five it was ſtill fluid, with 2 great deal of ſerum 
Mimming on the ſurface ; at the end of fifty it was 
become thicker and more tenacious ; and at the end 
of fixty was dry and red. 

I mixed in a glaſs, three drops of venom wich fifty 
of the freſh blood of a viper, and received in ano- 
ther glaſs fifty drops of the ſame blood, without 
making any addition to it. I ſhook both glaſſes 2 
little, and equally, The blood unmixed with ve- 
nom, remained till the laſt redder than the other, 
and with a greater proportion of ſerum. At the 
end of thirty hours the venomed blood coagulated, 
put the other did not. 

WMWe fee by theſe experiments, that the colour of 
the blood of vipers which has been united with the 
venom of the animal, agrees very well with that of 
the blood of warm animals blended with the venom 
in the ſame way, notwithſtanding there is a great 
difference in all the other circumſtances. Theſe 


experiments, however, are as yet too little varied 


to admit any W concluſions to we drawn from 

them. is 

I put three drops of venom into a' glaſs, 24 

added thirty drops of the blood of a frog, the head 

of which I had juſt cut off, I likewiſe put thirty 

frops of this blood into a glaſs, without adding any 
venom. 


* 
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che end of thirty minutes examined the blood in 
each. I found the venomed blood black, but not 


coagulated. The blood unmixed with venom ha 
teſs ſerum than the other, was redder and more 
fibrous, and was likewiſe in a fluid ſtate. At the 
end of three hours the blood was black and dif 
ſblved, but viſcous, and without any apparent ſe- 
um. The other blood had a great deal of ferum 
on its ſurface. At the bottom it was red and ca- 
gulated, but the coagulum w was moveable, fibrous, 
and viſcous, 
| Nor fatisfied with this laſt experiment, which 1 
repeated twice with pretty much the ſame ſucceſs, 
I determined to make at the ſame time, experi- 
ments on the blood of vipers, on that of frogs, and 
on that of guineapigs, and to follow minutely all 
the changes that I ſhould obſerve. | 
I took fix conical glaſſes, fimilar to thoſe T bad 


employed before, and put into each of the three 


Frſt, four drops of venom, and thirty drops of 

blood. In the firſt glaſs was the blood of a viper, 
in the ſecond that of a frog, and in the third that of 
4 guineapig. In each of the other three glaſſes I 


imply put fifty drops of blood, taken from one of _ 
the ſame animals, and in the fame order. I ſhook 
che fix glaſſes a little, and equally, and then left 


them in an undiſturbed ſtate for ſome time. Ar 


the end of a feiv minutes the blood in the three ve- 
nomed glaſſes was black, and much more diſeo- 


mi. W than that in wat three others, and was al- 


_— 


randy | 


4 
, q 
8 


„ 


382 yorTANA 


ready — ; the blood of the viper unmixed 
with venom, was however much leſs ſo than the 
others, and was perhaps rather viſcous than effect- 
ally coagulated. The blood of the viper is beſides 

of a darker red than either that of the frog or gut- 
neapig. At the end of ſome time, I obſerved that 
the venomed blood of the viper, and that of the 
frog, had a good deal of ſerum on their ſurface, 
but that there was none on that of the venomed 
blood of the guineapig. There was likewiſe no 
appearance of ſerum on the ſurface of the blood in 
the three glaſſes, in which it was unmixed with 
venom. At the end of eight hours the blood of 
the frog contained as much ſerum as the venomed - 
blood, and was in the fame diſſolved ſtate as the 
laſt, but redder. The pure blood of the viper 
never had any ſerum on the top, and continued 
coagulated as uſual; but the venomed blood of 
the viper was darker than the other, diſſolved, and 
extremely viſcous. At the end of three days the 
venomed blood of the viper ſtill preſerved the large 
quantity of ſerum it had at the beginning; it was, 
however, black and viſcous. The blood of the 
viper, unmixed with venom, | had a little ſerum, 


. red, flbrous, and almoſt wholly coagulated. 


be venomed blood of the frog was entirely diſ- 
ſolved, of a greeniſh hue, and contained a little 
ſerum ; but that which had not been venomed, 
had a great deal of ſerum on its ſurface, was coagu - 
lated, and redder than the other. The venomed 
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biaod of the guincapig, Was black, viſcous, * | 
without ſerum. 


At the end of eight 3 1 i the _ _ 


| globules of the blood in the three venomed glaſſes, | 
and found them but very little changed in ſhape, 
and ſcarcely different from. the globules of the 
pure blood in the three other glaſſes. At the end 
of eight days, however, I found that the globules 
of the venomed blood of the viper were conſiderably 
altered in ſhape ; ſeveral of them were broken, and 
they were in general much more changed than thoſe 
of the viper's blood unmixed with venom, The 
globules of the venomed blood of the frog were al- 
moſt all diſſolved; thoſe that were not were disfi- 
gured, and very much broken. The venomed 
blood of the guineapig had, on the contrary, its 
globules enlarged; they had in ſome meaſure 
changed their ſhape, and were in a greater or leſs 


degree diſſolved; they did not differ a great deal _ 


from thoſe of the pure blood of the ſame animal. 
Theſe laſt obſervations on'th:: globules of blood 


can be of no uſe in egplaining the immediate ef- 
fects of the venom of the viper on its being intro- 


duced into the veins; and the changes we have, 


ſeen in theſe globules are not obſerved till a long 


time after the action of the venom on the animal. 
If the animal is ſmall, it is dead a long time Wen 
any of theſe changes are obſervet. 5 
3 repeated the experiment on the blood of the 
viper, bs 0 and EUncapig, TRICE, and the conſe- 
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perfectly fimilar, were very uniform. I have 
therefore deemed it unneceſſary to enter into a des 
tail of them. 

We ſee in a general way, that the venom + ef the 
viper changes the blood both of warm and cold 
animals black; that of the animals on which it 
acts as a venom, and that of thoſe on which it has 
no ſuch action. This very uniformity of change 
of colour ſhows, however, that the venom of the 
viper does not kill animals, in conſequence of the 
principle that changes the blood with whieh it is 
united, black. It would otherwiſe be a venom to Fi 
the viper itſelf, which it is not. 

But it is not the ſame as to the coagulation of 
the blood. The venom acts little, or not at all, on 
the blood of the viper, and the trifling vatiations 
we have obſerved in this reſpect are not at all to bs 
attended to: It is otherwiſe as to the blood of the 


FR frog, and till more ſo as to that of the guineapig: 


Scarcely is the latter in the glaſs, when it coagu- 
lates; inſtead of which if it is blended with a few 
drops of venom, it coagulgtes no more, and re- 
mains black, viſcous, and without ſerum. This 
effect of the venom is the more ſingular, as one 
would ſuppoſe that it ought to produce a very con- 
trary one. Does the venom, when united with the 
blood, becauſe it is a venom, or from ſome other 
principle, deprive it of the power of coagulating? 

It has been ſecn that the venom of the viper 
produces a ſenſible change on the blood: drawil 
oa the veſſels of an animal. In theſe r 
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blood becomes black, and remains fluid, inſtead of 
coagulating, as it conſtantly does, when it is not 
mixed with the venom, On the contrary, this 
venom, when it is introduced into the circulation 
of an animal, ſuddenly impedes it, by caufing a 
coagulation of the blood. The effects of the ve- 
nom on the blood of animals are certain, but we 
do not on that account know, on what they de- 
pend, nor by what mechaniſm all theſe changes 
are wrought. Does the venom of the viper act on 
the blood fimply as a venom ? that is to ſay, by the 
very principle that renders it mortal We have ſeen 
that this venom is a true gummy ſubſtance, and 
that it has all the properties which characterize 
gums, We have likewiſe ſeen, that gums are en- 
tirely innocent to animals; and I have obſerved, 
that when they are injected in a very ſmall quantity 
into the blood, the death of the animal is by no 
means ſubſequent. But why may not the black 
colour of the venomed blood, and the fluidity it 
preſerves out of the veſſels, depend on the gummy 


principle of the venom? We know that gums _ 


abound with phlogiſton, and that phlogiſton gives a 
black tinge to the blood. It is true, that as a 
gummy ſubſtance, it ſeems that it ought rather to 
coagulate the blood, than to keep it in a ſtate of 
diſſolution; but experiment alone can reply to > all 
theſe doubts. 3 
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1 Comparative Experiments nade with Gum Arabick. 


1 diffolved a few grains of gum araBick 3 in a ſmall 
quantity of warm, diſtilled, water. The mucilage 
was tranſparent, and almoſt fluid. I put three drops 
of this mucilage into a glaſs, and added ſixty drops 
of the blood of a pigeon, at the juncture of its 
fowing from the divided veſſels. 
At the ſame time I put three drops of the venom 
of the viper into another glaſs, and added fixty 
drops of the ſame blood, © + in the ſame 
Kate. 
I ſhook both glaſſes for a minute, that their con- 
Lars might be well blended together. At the end 
of two minutes the blood united with the gum and 
coagulated, its colour continuing redas in its natural 
ſtate, and no ſeparation of ſerum followed, al- 
though I kept it two days in the glaſs. The blood 
in the other glaſs ſuddenly became black, and con- 
tinued fluid as uſual. 928 
We ſee by this experiment, that gummy ſub- 
ſtances do not give a dark tinge to the blood, and 
that they have not the property of keeping it in a 
diſſolved ſtate, and preventing its natural coagula- 
tion. Thus, then, the changes that are wrought i in 
the blood by the venom of the viper, are not the 
effect of a gummy principle, but or ſome other 
principle yet unknown to us, probably the very one 
that conſtitutes it a venom; and indeed we have 
| hitherto 
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hitherto been able to diſtinguiſh nothing more in 
this humour, than a gnmmy principle, and a ve- 
nomous principle deſtructive of animal life. ET 
TT was” afterwards deſirous of trying whether the 
venom of the viper would be no longer a venom - 
when mixed with the blood. For this purpoſe; 1 
put into a glaſs thirty drops of the blood of a pi- 
geon warm from the veſſels, and three drops o 
venom. I blended the liquors well together, and 
after twenty-four hours were elapſed, applied ſeve- 
ral drops of the mixture to the muſcles of a pi- 
geon. The pigeon ſurvived, and at the end of 
thirty hours ſeemed CR to have * enn 
of diſeaſe. ( 
1 prepared a mixture of venom and blood in the 


ſame way, in another glaſs, but made it with an 


equal quantity of each fluid. Two minutes after, 
J covered with it the wounded muſcles of a pigeon, 
which, although it ſurvived, had certain ſymptoms 
of the diſeaſe of the venom. 

I repeated this experiment on four other Pigeons. 
Three of them died in leſs than eighteen minutes; 
and the fourth had ſo violent an attack of the diſ- . 
eaſe, as not to recover till the end of the ſixth day. 
I got ready two other pigeons in the ſame way, and 
did not employ the venom till half an hour after 
its union with the blood in the glaſs. Both * 
died. 

It appears from all theſe experiments, that the 
venom does not loſe its deadly qualities in conſe- 
"How of being united with the blood. 

Cc 2 — We 


We have ſeen that the venom of the viper is 
true gum, and that it has all the eſſential properties, 


of a gum. Why may not this venom prevent the 


- coagulation of the blood in warm animals, and 
likewiſe in ſeveral of the cold ones, as a fimple 
gum, and not as a venom ? And why likewiſe may 
not the blood of the viper be different from that of 
other animals, fince we ſee that the venom is inno- | 
cent to the viper, and not ſo to the others? 


In chis caſe again it belonged to S to 


de⸗eide. 


As it did not appear to me that the experiments 
1 have hitherto related were ſufficient to explain this 
difficult phenomenon, of blood which coagulates in 
the encloſed veſſels of an animal, and which does not 
coagulate in glaſſes in the open air, I thought it 
neceſſary to examine more attentively than before, 
the effects of the venom on the legs of animals cut 


off, and bit by the viper; and likewiſe on thoſe 


on which a ligature had been made previouſly to 


their being bit. I was apprehenſive that I might 
have made ſome miſtake in my prior experiments, 


and that ſome neceſſary attention might have eſ- 


caped me. It was natural to conceive, that after 
all I had ſeen in my laſt experiments, I was better 


prepared for nice obſeryance than before, 

With this — I made the following 
experiments. 

1 had a pigeon bit in the leg repeatedly by a 
viper, and a few ſeconds after cut off the limb. 
There was a dert of r at the preciſe ſpot 
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Where the teeth had penetrated ; but this was 
1carcely perceptible. 2 
On repeating this experiment with the ſame 4 
circumſtances, the conſequences were perfectly 
ſimilar. | 
I had the leg of another pigeon bit by a viper, 
a moment after I had cut it off. There was no 
ſymptom of diſeaſe, nor any livid appearance. 
I wounded the leg of a pigeon with a venomous | 
tooth, and cut it off immediately after. There 
was ſome appearance of grumous blood in the 
muſcle the tooth had pierced. 
I wounded the leg of a pigeon with a viper's 
tooth that had been dry a long time, and at the 
ſame time wounded the pigeon's other leg with a 
venomous tooth. The wounds made with the ve- 
nomous tooth became livid, and this lividity pene - 
trated into the whole ſubſtance of the muſcle. 
There was no appearance of any change in the 
part of the other leg that had been PO by 
the dried tooth, _ 
| I wounded the leg of a pigeon with venomous 
teeth, and cut it off immediately after. There 
was a dark ſpot, which however I could ſcarcely. 
diſtinguiſh, at the part the teeth had penetrated. 
I forced the venomous tooth into. the leg of a pi- 
geon, and cut it off immediately after. There was 
no ſymptom of the diſeaſe of the venom. 
I cur off the leg of another pigeon, and wounded 
it immediately after with a venomaus tooth. There 
was a ent appearance of dark extravaſated blood. 
: Cc I agaiz 
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I again forced a venomous tooth into the leg of a 
pigeon, and cut it off immediately after. This was 
not ſucceeded by any ſymptom of the diſeaſe of the 
venom. 

I pricked the leg of a pigeon repeatedly with the 
point of a needle, and cut it off immediately after. 
I obſerved dark and extravaſated blood at the part 
that had been pricked. 

Although the greater part of theſe experiments 
ſhow, that the venom of the viper has no action on 
the parts of animals that have been cut off, there 
are ſome of them, however, in which we find a 
ſlight appearance of dark and extravaſated blood. 

The experiment made with the needle. rendered 
what I was defirous of deducing from the others 


Mill more uncertain. One would conceive that 


every time the large veſſels are ruptured, and there 
is a ſenfible hemorrhage from them, the ſpots and 
dark colour may appear, without the intervention 
of venom. 
It is in general true, that . exiſts a nemblo | 
difference betwixt the effects of the venom of the 
viper introduced into a leg that has been cut off, 
__ and the effects of the ſame venom communicated to 
à leg that continues to make a part of the animal. 
This difference may occur, either becauſe - the 
quantity of blood in the amputated leg is leſſened, 
becauſe the blood receives fomething from the air, 
or becauſe it, on the contrary, loſes ſomething 
when in contact with the air. To diſcover. which 


of theſe hypotheſes is the moſt probable one, 1 
made the following experiments. 


Experiment on the Venom if the Viper on Limbs that 
were ſheltered from the Air. 


I placed a pigeon in water in ſuch a way, that 1 
could cut off one of its legs without there being any 
communication betwixt the divided part and the air. 
A moment before I cut it off I had wounded the leg 

with a venomous tooth . At the end of four minutes 
I drew it out of the water. At the part where the 
tooth had pierced the muſcle, there was a ſmall li- 
vid ſpot, on which I immediately made an inciſion, 
and found it to have penetrated juſt as far as the 
tooth and venom had reached. 

I repeated this experiment twice, and the con- 
ſequence was the fame, The livid ſpot had ex- 
tended in the une way into the ſubſtance of the 
muſcle. 8 * 

The blood of che leg amputated in ok water, 
flows from the veſſels in the ſame way as if the 


part had been cut off in the open air. The ſymp. 


toms, therefore, of the diſeaſe of the venom in the. 50 * 


leg ſtill adhering to the animal, and the abſence of 

theſe ſymptoms when it is detached, do not depend 

on the different quantity of blood that 3 is found in 

the two different ſtates of the leg. 

This experiment ſeems likewiſe to . 8 

: that the W meets with no eſſential lost when it 
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is expoſed to the air, ſince it does not ſeem pro- 
bable that the water which ſuffers: the blood to flow 
from the leg, prevents this ſuppoſed principle ** 
eſcaping with it. 

It remains probable, then, that the contact of the 
air cauſes ſuch a change in the blood of the leg, 
and that the air itſelf unites in ſuch a way with it, 


as to produce the diverſity of effects we have ob- 


ſerved, although it is certain that we cannot ex- 


plain what this change conſiſts in, and how, in 


theſe caſes, the air unites itſelf with the blood. 


New Experiments on Parts that were cut, after the 
Circalation bad been imerrupted in e by a Li. 
8 ature, 


I had now an important experiment to make, 
to determine the effects of the venom of the viper 


on parts of animals tied, and afterwards cut off, 


T had the leg of a pigeon bit by a viper at the 


Kar inſtant that T had it tied and cut off, The 
whole operation was made in three ſeconds, and re- 


quired the aſſiſtance of three perſons. The ampu- 


tation was made over the ligature, which was 
{© very tight as to prevent the ſmalleſt hemorrhage. 


The leg when cut off had the moſt decided ſymp. 


toms of the diſeaſe of the venom. There were 
muvid ſpots on it, the veſſels were black and ſwelled, 
and the blood black, and partly condenſed. Having 
| n the 9 1 found that the livid colour 
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extended for the y 
wounded. 

I immediately made a ſecond experiment, amilar 
in every reſpect to the foregoing, except that the 
leg was not bit by a viper. It had not * ſmalleſt 
ſymptom of diſeaſe. 

I had the leg of another pigeon bit once by a 
viper, and, after four ſeconds were elapſed, made 
the ligature and the amputation at one and the 
ſame inſtant, In leſs than a minute the ſymptoms 


of the diſeaſe were apparent, the whole ſubſtance 


of the wounded muſcles being in a livid tate, 


1 tied and cut off the leg of a pigeon, and imme 
diately after had it bit once by a viper. The ſymp» © 


toms of the diſeaſe of the venom in the part were 


very violent, and the muſcles were livid throughout” 


their whole ſubſtance, 

I tied and cut off the leg of another pigeon, and 
had it afterwards bit by a viper. The whole ſub⸗ 
ſtance of the muſcles was ſivid. 1 

Theſe experiments ſeemed to me ſufficiently uni- 


form to diſpenſe with my multiplying them any 


further, They demonſtrate, that the venom of the 
viper acts as a venom on theſe parts, although they 


are detached from the animals, FN 98 is no 5 


hemorrhage from them. g 


We likewiſe ſee, that it is not Wa . = 05 
uſual circulation of the blood and other humours 


ſtill continue in the part, fince I have ſince ob- 


ſerved that the venom acts on the gs that have 
„ ee 


wi le depth of thoſe that wers 
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been tied, even when they hgye been bit a pretty 
confiderable time after the li iture has been made. 


Eaperiment: on Animals with warm Blood, deprived of 
| the Head. 

The experiments made on the frogs that had 
been deprived of the head, in which it appeared to 


me that the diſeaſe of the venom was communi- 
cated with difficulty, gave me the idea of ſeeing 


whether it would be the fame with warm animals. 


Theſe experiments have ſome relation to thoſe that 


were made. on the legs of animals cut off and af- 
terwards bit, and only differ from them in this par- 
ticular—that here the greater part of the body con- 
tinues in conjunction with the leg, notwithſtanding 


the blood flows in a great quantity from the neck, 


where the inciſion has been made. 


I divided the trachea arteria of a fowl, and having 


fixed in it the nozzle of a ſmall pair of bellows, in- 
ſtantly cut off the head. I now began to work the 


bellows, and at the ſame time had the leg of the 


fowl bit repeatedly by two vipers. The fowl 
lived for upwards of fifteen minutes. There were 


% deep livid ſpots. in the leg, at the part the teeth 


Had penetrated. 


I repeated this experiment on two >. rabbits, and 


en a guineapig. They lived beyond all compari- 
ſon longer than the fowl, and their life was not 


9 as was eaſy to be diſtinguiſhed by the 
volun- 


3 
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voluntary motions of the parts. It is 8 n in 
theſe laſt I prevented the loſs of blood, in a great 
meaſure at leaſt, by tying the veſſels; and it is 
certain that they might have lived much longer, if 
the total effuſion of blood could have been pre- 
vented. The ſymptoms of the diſeaſe of the ye- 
nom were manifeſt, in all the three, and in all of 
them the muſcles that had been bit were livid. 
This experiment ſhows, that the head of warm 
and perfect animals is not neceſſary to life, al- 
though it is ſo to a continuation of it. In a word, 
an animal may live very well, although deprived of 
its head, and may be ſenſible to external objects. 
The pulmonary reſpiration, and the circulation of 
humours in the parts, are ſufficient for this effect. 
This principle of life is ſtill ſuſtained in the ani- 
mal, which may reaſonably be ſaid to be not alto- 
W dead, but only ſo in . 


chAPTER 


* 


eren . 


On the Cauſe of the Death of Avimals bit by the Viper, 


My experiments on animals in which the nerves 


were bit by vipers, ſhow that the venom is a ſubſtance 


perfectly innocent to theſe organs, that it does not 
occaſion in them any ſenfible change, and that they 
are not even a means or vehicle of conveying it to 
the animal. In a word, it appears that the nervous 


ſyſtem does not concur more to the production of the 


tiſeaſe of the venom, than does the tendon, or any other 
inſenſible part of the animal. On the other hand, 


all the experiments on the blood, the injection of 


venom into the veſſels, and ſo on, conſtantly evince 
that the action of the venom of the viper is on the 


blood itſelf. This fluid is alone changed by the 


venom, and this fluid conveys the venom to the 
animal, and diſtributes it to its whole body. The 
action of the venom, and its effects on the blood, 


de almoſt inſtantaneous. The colour of the latter 


is ſuddenly changed, and the bright red colour that 
is natural to it, becomes livid and black. This firſt 
eſſect is ſucceeded by a ſecond. The blood coagu- 


lates very ſuddenly in the lungs, heart, auricles, 


liver, and in the large venous veſſels. Sometimes 
W | | 7 — IS 
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the heart ſtill continues its oſcillatory motions; not - 
withſtanding the blood it contains is, at leaſt in 
part, coagulated. At other times, the heart beats 
with greater force, as if it wiſhed to ſtop the prin- 
ciple of coagulation that exiſts in the blood. 

The coagulation of the blood of animals is cer- 
tainly the moſt remarkable effect of the venom: of 
the viper, and it is this which ought prineipally to 
occafion the derangements in the viſcera, and in 
their functions. But the whole maſs, of blood is 
not coagulated in the animal, ſince a part of it ap- 
pears in a diſſolved ſtate. The red and lymphatick 
parts alone form the coagulum, the ſerous part is 
more fluid and diſſolved than before. It is certain 
at leaſt, that the latter is thrown in great abundanee 
on the venomed parts, and ſheds irſelf in . 
plenty on the adipoſe membrane. 

If the coagulated part of the blood is left for ſome 
time in water, it loſes the black colour jit had cone 
tracted, depofits the red part, which unites with the 
water, and leaves a tenacious, ' white, _— ſub. 
ſtance, ſimilar to the polypus. 

The blood, partly coagulated, and oy dir. 
ſolved, produces a very violent derangement in the - 
organs of the animal. The part bit by the viper 
ſwells inſtantly, and becomes livid by ſucceſſive 


degrees. The blood in the large veins ſtops ank 


coagulates. Tae ſerous part tranſudes into the adi - 
poſe membrane, which it entirely fills, - The eir- 
culation is deranged in the viſcera, diminiſhes by 
Nr wo: at mw ee, The Jungs axe the 
viſous 
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viſcus in which the Srculation ceaſes ſooner than 
in the other parts. In a moment after the injection 
of venom into the jugular vein, the blood coagu- 
Hates in the lungs, the veſſels of which are filled and 
diſtended with this humour, in a black condenſed 
ſtate. Ina word, the circulation is totally impeded 
and ſtopped, and the animal dies. It is a known 
fact, that as ſoon as the circulation is ſtopped in an 
animal with warm blood, death enſues in a few 
minutes, whatever the principle may be that binds 
and unites together the circulation and the life, the 
motion of the fluids and the ſenfitive faculty. 

It will not be foreign to the purpoſe to ſpeak 
here of the animal irritability, or of that property 
of the muſcular fibres, by which a muſcle contracts 
on the ſlighteſt touch. We muſt conceive this pro- 

perty of the muſcular fibres, as ſomething that dif- 
fers from the nerve, or from ſenſation; notwith- 
ſtanding it is true, that the nerve is the organ of 
the voluntary motions of the animal, and thatwhen 
it is touched, it excites irritability 1 in the muſcle, 
The nerve, in whatever way it is ſtimulated, is al- 
ways motionleſs, and the muſcle continues to con- 
tract after it is ſeparated from the animal; whence 
it follows, that the nerve is rather the occaſion than 
the cauſe of the contraction of the muſcles. 
In my work entitled De Legibus Irritabilitatis nunc 
primum Sancitis, printed at Lucca in 1767, I de- 
monſtrated that the nervous fluid cannot be the 
eien eauſe of muſcular motion. The arguments 
1 adduced in that work are drawn from the hypo- 
4 ches, 
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thefis, that the nervous fluid acts agreeably to the 
laws of fluids in general. If the nervous fluid was 
different from fluids in general, if it had laws alto- 
gether different to theirs, or if it was analogous to 
electricity, my reaſons would be no longer applica- 
ble to the preſent caſe. 

However this may be, i it is certain that the mo- 
tion of a muſcle ſeparated from the animal, does in 
no way depend on the animal, or on the ſenſitive 
principle that reſides in it, and that the irritability 
in the fibres ſubſiſts from itſelf alone. The irrita- 
bility of the fibres is therefore diſtinct from the ſen- 
ſibility of the animal, and two things which appear 
ſo different, and which ſeem to have been ſeparated 
by nature, ought no longer to be confounded. 

But if this ſenſitive principle, which conſtitutes 
the life of the animal, is different from the irritabi 
lity of the fibres, why, in a part ſeparated from the 
animal, may there not ſubſiſt an obſcure ſenſation, 

an imperfect life, relative to the ſize and to the na- 
ture of the part ſeparated from the animal, and to 
the nerves that are found in that part ? 

In this ſuppoſition, there is no agreement, no 
harmony, betwixt the life of the entire animal, and 
the obſcure ſenſation of the part that has been ſepa- 


rated: but I do not ſee why, in this caſe, the ir- 


ritability may not likewiſe depend on the ſenfation 
of the part, The irritability would then depend on 
the partial ſenſibility, or would be the ſame as the 
latter, that is to ſay, i it would depend on the ſenfibi- 
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| ly of the part cut, and not on the ſenfibility of the 
animal. 


But the opinion that an obſcure ſenſation of life 


ſubſiſts in the parts ſeparated from animals, is found- 
ed on an immenſe number of obſervations and ex- 
periments, which I have promiſed to give in the 
ſecond volume of my Philoſophical Enquiries on 
Animal Phyſicks, {Recherches Philgſophiques ſur la 
Phyſique Animale) the firſt volume of which, in quar- 
to, was printed in Italian at Florence, in 1775. In 
the mean time I can venture to affert, that I know 
a very great number of animals, even amongſt thoſe 


that are called perfect, that is to ſay, that have hu- 
mouts, heart, and viſcera, in which the hypotheſis of. 


the continuance of animal ſenſation, in parts that 
have been divided, is verified. ; 

But whatever opinion may be adopted on irrita- 
bility, it is ſtill certain that this property exiſts in 
the muſcular fibres, that it is the principle of all 
the motions of the animal, and that without it, all 
would be ſtill, the organs would become uſeleſs, 

and the Ron would be ſuſpended. ' 

When I wrote the firſt part of the preſent work, 
I was of opinion that the venom of the viper at- 
tacked the irritability in an immediate way, and 


* 


that the animal died from the loſs of irritability in 


the fibres. But I did not then know, that the Ve- 


nom of the viper has no action on the nerves, and 


that when it is introduced into the blood, it kills an 
ahimal in a few inſtants. This hypotheſis ought 


now to be partly modified. It is not that in effect 


the 
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the irritability is not diminiſhed, in the animal that 
has been bit, and that it is not even deſtroyed in a 
little time; but this is rather an effect than a cauſe, 
and is a conſequence of the change cauſed in the 
blood by the venom, rather than an effect of the ve- 
nom on the muſcular fibres. It ſometimes occurs 
that we ſee an animal, at the moment of its being 
bit, loſe all its voluntary motions, and ſcarcely diſ- 
cover any of the lateſt ſymptoms of life. 

The debility of an animal, after it has been bir, 


is in general very great; but this ſhows equally, 


that the ſenſibility is affected: and as the venom 
does not act on the nerves, but on the blood, this 
diminution of ſtrength and ſenſation, and likewiſe 
the diminution of the irritability Rs may depend 
on the blood, 

I have had frogs bit in the leg by the viper, and 
have found upon pricking che _crural nerves a little 
time after the bite, or upon drawing electrical ſparks 
from them, that they had loſt but little, if any, of 
their irritability. It is very true, that this irritabi- 
lity diminiſhes with time, and that, on the death of 
the animal, it is frequently loſt altogether ; but in 
theſe caſes, the ſenſibility is likewiſe diminiſhed and 
loſt. It is befides certain, that if the crural nerves 


of the leg that has not been bit are ſtimulated, they _ 


contract with greater force than tHoſe of the other; 
and that they frequently contract ſtill, when thoſe 
of the venomed leg have no longer in any degres 
that +"; 144, „ 
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The irritability of the fibres, in animals bit by 
the viper, diminiſhes in proportion as the diſeaſe is 
more confiderable, and as it continues a longer 
time. An animal that dies in a few minutes, PLF- 
ſerves in its muſcles more irritability, than one that 
dies at the end of ſeveral hours, or of ſeveral days. 
The irritability ceaſes much later in the heart, ſto- 
mach, and inteſtines, than in the other parts. It 
particularly ceaſes very late in the inteſtines, which 
continue to move, notwithftanding the animal has 
been dead ſome time. The irritability of the dia - 
phragm, or the motion of the thorax, ceaſes much 
later than that of the other muſcles that depend an 
the will. 

I made all theſe obſervations on W with 
warm blood, in which it appeared to me, that the. 
electrical ſparks were drawn with greater difficulty 
from the parts bitten, than from the other parts. of 
the animal. This experiment. ſucceeds particularly, 
in fowls, in which there is no difficulty in laying 
the muſcles of the leg bare, and i in having them bit. 

The diminution of irritability in the muſcular 
Ghia. is occaſioned by the changes the venom 
cauſes i in the blood. The latter in this ſtate, in 
which! it is partly diſſolved and partly coagulated, 
is diſpoſed to a ſpeedy putrefaction, and being pent 
bo up in the veſſelg, diſſolves the texture of chem, 
paſſes through their coats, and ſheds. itſelf in the. 
adipoſe membrane, corrupting and, decompoſing, 
whatever it meets with, In animals, the parts that 


have been bit by the Vipers paſs in a hi py to 
the 
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the ſtrongeſt putrefaction, and preſent gangrenes 
and ſphacelations. The ſkin is ſpeedily corroded 
and deſtroyed; the muſcles . and fœtid; and 
the adipoſe membrane diſſolved. 

I have known a rabbit die in leſs than three baut, 
with the muſcles of the leg already gangrened 
throughout their whole ſubſtance; they were black 

and offenſive, and were divided by a knife without 
any reſiſtance. In a word, this putrefactive ten- 
dency of the muſcles, in animals that have been bit 
by the viper, cannot be denied, and is occaſioned 
by the change wrought in the blood by the venom. 

It is very true, that when the animal dies in a 
few minutes, there is as yet no actual putrefaction 
in the ſolid parts, although the humours have 2 

true tendency to this ſtate, The diſeaſe refides 
ſolely in the humours, and the ſtoppage of theſe 
humours in their. natural courſe, occafions the death 

of the animal. Whatever tends to impede the mo- 
tions in the animal machine, neceffarily tends like- 
wiſe to deſtroy in it the ſenſitive principle and life; 

and we cannot conceive life there, where Oy 

| kai is in a perfect repoſe. 

SGenſation is an active principle, and - 4 
expreſſes an action, and we cannot conceive action "i 

- without motion. We ſay in effect, that an animal ? 
is dead, when it is no longer ſenſible ; and we fay, ; 
hat it is no longer ſenfible, when there are no 1 
8 ger in its organs, the figns, the external tions, 2 
that indicate ſenſation. The moment Fo 3 — 
1 we lay Wer an animal is dead. n manner 80 
n 2 4 
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of judging is founded on obſervation itſelf. We 
have ſeen that when an animal is reduced to this 
ſtate of repoſe, it does not return again to life; and 


— 


think, we may, on the other hand, reaſonably con- 


clude, that an animal, when it is dead, can no lon- 


ger revive in any manner whatever. This ſecond 


opinion, if we pay attention to it, actually appears 
to be derived from the firſt, ſince, after all, we do 
not know the principle that conſtitutes life and ſen- 
ſation in animals; it is, however, contradicted by 


obſervations and experiments of more modern 


date. 

The obſervation that an animal 3 of mo- 
tion does not return to life, appears to be combat- 
ted, as I have ſaid, by modern obſervations of a 
quite contrary nature. We have heard of ſtrong 


aſphyxies, in which there was no longer any ſign of 


motion. We are likewiſe told of drowned perſons, 
who have preſented the ſame phenomenon, although 
death in them was nothing more than apparent. I 
therefore do not ſee, why a certain obſcure motion 
may not ſubſiſt in the organs of an animal, which 
may not come within the reach of the evidence of 
our ſenſes. A motion to be iuſenſible is not the leſs 


real; and when a motion ſubſiſts in an animal, 


there may ſtill ſubfiſt in it a principle of ſenſation. 

I cannot deny but that, when there-no longer ſub- 
fits any principle of ſenſation, the animal is in all 
phy fiel rigour dead; fince we cannot poſſibiy have 
any conception of life, in an animal without ſenſa - 


* Indie ſame 1 it ſeems equally clear, that 
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2 total repoſe in the organs of an animal, ought to . 
cauſe this ſenſation to ceaſe, and conſequently to 
occaſion the death of the animal. But is there any 
method by which we can aſſure ourſelves of the to- 
tal immobility of the organs of an animal, in which 
the humours are ſtill in a fluid ſtate? I cannot con- 
ceive any one. A very ſmall motion is entirely im- 
perceptible to us, and we ſee only the greater ones. 
Every thing in nature is in motion, and it is not 
poſſible that a body, or any of its parts whatever, 
can be found for a ſingle inſtant in a total and per- 
fect repoſe. Perfect repoſe is beſides repugnant to 
the general laws of gravity, and to the nature of 
fluids, which are in a greater or leſs degree pene- 
trated by heat. Hence ariſes the diſheulty of pro- 
nouncing on the death of animals, ſince in ſhort 
there may ſtill ſubſiſt in them a motion which may 
be inſenſible to us, but which may yet be ſufficient 
to maintain in them an obſcure ſenſation, to prevent 
their being altogether dead, and to enable them to 
return to life. 
The motion of the heart * ff endl no 
the reſpiration and circulation ſtopped in an animal, 
it is ſoon reduced to that ſtate in which we ſay of 
fit that it is dead; notwithſtanding that this may 
probably not always be the caſe, when we believe it 
to be ſo. I know of only two ſtates of an animal, 
that can make us certain of its being really dead, 
One of theſe is the total putrefaction of its organs; 
the other, the abſolute deficcation. of its humours, 
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The firſt renders all animal function Impollible ; 
the ſecond deſtroys all principle of motion. 

The total deficcation of the fluids and ſolids of 
an animal, not only forbids the uſe of the organs, 
but even conveys an abſolute immobility into all 
the parts. An animal, in this ſtate of a total defic- 
cation of parts, and of an immobility of its organs, 


is in my opinion certainly dead, and ought to be fa 
in the opinion of every body; elſe we ſhould be ex- 


| poſed to a capricious and unreaſonable pyrrhoniſm. 


A fiſh, for example, dried in the ſun, or by artifi- 
cial heat, during twenty years, ſo as to become hard 


as wood, might till paſs for being alive. I muſt 
confeſs that I cannot, conceive life without action, 


nor action without motion, nor organical motion 


when the organs are dry; and this ſtate is therefore 


to me a ſtate of death. The naturaliſt ought not, 


5 
however, to confound with each other thefe two 


different ſtates of death, that is ro ſay, the putrefac- 
tion of the parts, and the deſiccation of the organs. 
In the firſt the animal is dead for ever; in the fe- 
eond, it may yet again return to life, We do not 
Know any power, nature herſelf does not diſcloſe 
any, that can recompoſe an organ that is deſtroyed, 
and entirely decompoſed by putrefaction, or by the 
_ concuffions of external bodies. This is what has 


never yet either been accompliſhed or ſeen. We 


have therefore every poſſible reaſon, not only to be- 
_ Heye an animal that is reduced to this ftate dead, 


but likewiſe to believe it dead for ever. But if the. 


animal is ſimply dry, if there is no phyfical diſeaſe 
pgs We” | in 


E 1 th. as a p_y hl dS - 


4 


— 


in its organs, if the component particles 'of the dif- 
ferent parts ſtill preſerve their reſpective ſituations, 
the animal may in this caſe very well return to life, 
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to which effect it is only neceffary, that the organs 


are reſtored to the ſtate they were in when the ani- 
mal was alive. And why ought not an animal to 
revive in theſe caſes, pferd it has every thing 
that concurred to make it live before? Whoever 
had reaſoned in this way a century ago, would have 
| advanced matters both probable and reaſonable, but 
would not have been liſtened to, even by philoſo- 
phers, and would have riſked the paſfing; at Nr 
for an extravagant perſon, or for a vifionaty. 


But let us return to the animals that die oo the 


bite of the viper. nenn 
The blood coagulates in the veſſels of an An 
bit by the viper, and the animal itfelf is in à fate of 
death. The blood, changed by the venom; cor- 
rupts and deſtroys the organs of animals, and ren- 
ders the leaft beben of lite "Vi r erer 
ble. n 2 Ai 


the animal approaches, we likewiſe fee a perceptible 
diminution of the ſenſibility 5 but this does not yer 
© demonſitate to us, that the nerves are eicher chang» 


ed, ot have received an injury, © 201 
'F here may perhaps be ſuch an harmony: or agree 


| ment betwixt the circulation of the blood, the air 
of the lupgs, the principle of ſenſation, and the 


It is true that, in Petre as mt c relation of 
the blood ſtops in che veſſels, and as the death of 


. 
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nerves, that the one being removed, the other may 
diminiſh, although one may not act on the other. 
My experiments have demonſtrated, that an ani- 

mal may loſe its ſenſibility from quite another cauſe 
than from that of an injury to the nerves; and 1 

therefore think that any one would reaſon ill, who 
\ Thould ſay that the death of an animal depends on 
the nervous principle alone, becauſe in proportion 
as the animal draws towards its death, its ſenſibility 
is found to diminiſh, - The diminution of ſenſibi · 
lity in the nerves may be a. ſecondary effect of the 
cauſe that kills an animal; and indeed, if the re- 
poſe, if whatever puts a ſtop to mation in the ani- 
mal, produces death, it muſt likewiſe be productive 
of a loſs of 2 which cannot ſubſiſt e 
motion. 

Such is the death of oF AE wick warm blood bir 

by the viper; but in cold animals it is not exactly 
the fame, Animals with cold blood, ſuch for ex- 
ample as frogs, may live a certain time without the 
+ Circulation of the blood, and without reſpiration. 
It is preciſely on this account, that the venom of the 
viper operates on them with leſs activity than on 
warm animals, and that they ſurvive much longer 
than theſe laſt, in proportion to the ſize of their 


bodies. The action of the venom of the viper , 


is inſenſibly communicated to the whole animal; the 
muſcles diſpoſe to putrefaction, and the part bitten 
becames in a little time livid and gangrenous. The 
death of the animal then follows, but happens 

much later than in animals with warm blood, be- 


cauſe 
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cauſe the principle of life is not ſo intimately con- 
nected with the eirculation of the humours. - | 

Why the circulation is thus cloſely connected 
with life in animals with warm blood, and why it is 

ſo little ſo in animals that have the blood cold, is a 

much nicer enquiry. I propoſe to ſpeak on this 

ſubject in a work On Faflitious and Natural Airs, 


(Sur les Airs Faftices et 3 which I __ to 
publiſh very; * | g 
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—— they do not diſſolve it when i it is dried ibid 
40d. the Veegable, do not diſſolve the dried venom of the 
viper — * * i | 256 
Heid the Vitriolick, is not N to animals when n 
into their wounds 5 - - 247 
— c does not diſſolve the venom of the viper 
when it is dried =— „ 
Acidity the, of the Venom of the Fri per, 9 been 1 ſup- 
poſed by ſeveral authours - „„ 
an acidity is really found in the venom l bees 266 
4 but i is not the cauſe of the — —.— inflammation 
of the part NL 267 
Auler the, is not killed by Ms venom of the viper = 39 
Air fixed, the zu It part of a grain of this air diſcovers _ ks 
_ © ſelf by the changes it cauſes in the dye of the turneſol 246 
Airs, that may be obtained by fire, and by the nitrous acid, | 
from the venom of the viper and gum arabicxk 260 
|; Alkalies, do not efferveſce with the venom of the viper 2 54 
—— do not dfolve i it * it is dry „„ og 256 
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Alkali Volatile, owes its reputation to a falſe theory © 129 


— — recommended in a late publication 1s 
— — eee its effects ab the bite of * , 
the viper - - 132 
— — is not a ſpecific againſt the venom of this 
animal to pigeons - — — 138 142 
nor to ſparrows - - 136 
* of the gills of fouls, after the bite had been 
made in the comb . - R 
Anatomy, of the viper's head — N 234 


Animals in general, the venom of the viper 3 their | 

death, by an internal derangement it produces - 229 
Animals with warm Blood, are all ſenſible to the deadly ef- 

fects of the venom of the viper > - 41 272 


Animal: with cold Blood, live a long time without _ and 


without viſcera - 106 
<< — are not all fuſcepibl of: che eff 
of the venom of the viper - . - ”" we 
Animals Venomous, are > gs not yenomous to their own 
_ ſpecies 32 
Apict of hos environs 3 Piſa, i 1s —_ more chan a an in- 
'nocent ſnake - - - 38 
B 
Bag, or Sheath, that covers the Teeth 7 the Pier, its / | 
ſcription | - — > 3 23 5 : 
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the receptacle of venom mT 234 
Baker aſſerts, that the venom of the viper * a diſfolu- 
tion of the humours - — - - 79 
Bees, experiments on their venom „ 263 


—— it, in ſeveral reſpects, reſembles that of the viper 264 


— but differs from it in changing the juice of the ſkin of 


radiſhes red : » .” 8 265 


cauſe of their death - 297 


I * D E xX. 


Bite of the „ Figer, in the breaſt of fowls more dangerous than 
in the legs, contrary to what was obſerved 1 in rabbits and 


8 1 


: 7 - guineapigs »;. - — 8 191 


— — not very dangerous on the ears of rabbits 197 
| ——_ Hl eee 3 in the gills than in the 


|. comb of fowls - - NY 206 
— leſs dangerous on the os of quadrupeds | 
- than elſewhere - - - - 214 
„ its effects on limbs recently cut off 289 


— — on limbs in which the circulation had been 


ſtopped po - - 371 


on limbs ſheltered from the air 391 
— on parts cut off after the circulation kad 

been interrupted by a ligature - 392 
* —— on frogs, the head of which had deck pre- 

viouſly cut off 361 
— on frogs, the ſpinal marrow of which had 

been divided - - - 362 

— —— on rabbits, in the ſame predicament - 369 

—— on animals with warm blood, deprived of 

my head | - - - "$0008 

has no effect on 480 tendons — 231 


Blood { globules of, exrours of writers in regard to their figure 80 
Blood, whether it loſes any of its principles when in contact | 
with the air - - - 309 
— when drawn from the veſſels does not ſeem at all 
| changed by the mixture of the venom of the viper 313 
— is found coagulated i in we heart, &c. of animals killed 
by this venom ET. - 319 
— Mead thought at firſt, that i blood was the medium 
through which hs action of poiſons rendered itſelf ge- 


* neral - - - - 
— the blood of cold n is acted on in the lame way 

as that of the animals in which it is warm = 384 
— that of the viper excepted „ ib 
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Bengury, his account of the American ſuake, that may be 
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Death, definition of life and deb 11 
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